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EXECUTIVE SUMMARY

Overview of the RI Process and Objectives

This report presents the results of Phase I of the Remedial Investigation
(RI) conducted by Roy F. Weston, Inc. (WESTON) at the Skinner Landfill
site near West Chester, Ohio. The study is a U.S. EPA-lead investigation
conducted under the authority of the Comprehensive Environmental Response,
Compensation and Liability Act (CERdA, or more commonly, "Superfund") and
conformed to the requirements of the National Contingency Plan (NCP) and
the Superfund Amendments and Reauthorization Act of 1986 (SARA). Remedial
Investigations are conducted at all sites listed on the National Priorities
List (NPL) of uncontrolled hazardous waste sites. These investigations
provide the initial basis for the ultimate design and implementation of
corrective remedial actions.

The principal objective of an RI is to accurately characterize the site to
determine the need for, and extent of, any remedial action. In order to
determine the need for remedial action, RI investigations evaluate the
nature of the site with respect to the types and characteristics of
contamination present and potential pathways by which contamination may
affect public health or the environment.

As this report only summarizes results of Phase I of the remedial
investigation at the Skinner landfill, a Public Health Evaluation (PHE) or
Risk Assessment has not yet been performed and is therefore not presented
in this text. Upon completion of Phase II of the RI a PHE will be
performed and then presented in the Final RI Report. At that time, a
feasibility study (FS) will be completed to determine what remedial action,
if any, will be necessary to implement at the site.

Site Description/History

The Skinner Landfill is located in Union Township of Butler County, Ohio,
approximately 15 miles north of Cincinnati. The Skinner property comprises
about 78 acres of hilly terrain which is bordered to the north and south by
wooded/agricultural land, to the west by Cincinnati-Dayton Road and to the
east by a Consolidated Rail Corporation (Conrail) right-of-way. Numerous
single family residences are located within 2000 feet of the site to the
east, south and west.

Site operations were originally limited to sand and gravel excavation.
Waste disposal activities began approximately 40 to 50 years ago as
municipal refuse was disposed in areas no longer being used for quarrying.
Based on information from U.S. Environmental Protection Agency (EPA) files,
industrial and hazardous wastes were accepted as early as 1964. Currently,
the Skinner Landfill accepts only construction debris.

The site first came to the attention of the Ohio Environmental Protection
Agency (OPEA) in 1976. At this time, a series of local citizen complaints
of heavy smoke and noxious odors, and the discovery of a large sludge



lagoon, prom) bed local health officials to request an investigation by the
OEPA. Before.; this investigation took place, however, the lagoon was
buried, and waste drums were suspected to have been buried or removed from
the site.

Analyses of groundwater samples obtained in 1982 identified the presence of
volatile organic compounds and heavy metals, thus documenting a release of
hazardous materials to the groundwater. A potential pathway of migration
leading to the nearby East Fork Mill Creek was established. As a result of
these findings, the U.S. ERA, under the authority of CERCLA, placed the
Skinner landfill site on the National Priorities List. This action
prompted the initiation of the Remedial Investigation/Feasibility Study
process.

Description of Hv*«e I RI Activities

• Geophysical Survey. A comprehensive geophysical survey
was performed in order to characterize subsurface
conditions. Radar, seismic studies, and conductivity
data were used to evaluate subsurface bedrock topo-
graphy and gain additional insight to the distribution
of buried waste. This information was used to finalize
drilling and well placement locations for the
hydrogeologic investigation.

• Geoloaic/Hydroaeoloaic Investigation. A network of
groundwater monitoring wells was installed. Strati-
graphic data from the drill logs and water level
measurements from the wells were used to evaluate the
site. The data shows that the subsurface deposits can
be divided into two hydraulically connected hydro-
stratigraphic units: an unoonsolidated sand and gravel
aquifer and a bedrock aquifer. Groundwater flow
directions within the unoonsolidated deposits is
controlled by bedrock surface topography. Groundwater
passing beneath the landfill generally flows to the
south towards East Fork Mill Creek. "

Sampling and Analysis. Two rounds of
samples from the groundwater monitoring wells were
obtained in order to determine the presence and extent
of any groundwater contamination. Laboratory results
indicate that the groundwater beneath and immediately
downgradient of the active disposal area and buried
lagoon has been impacted by volatile organic compounds,
semi-volatile organics, and inorganics. Although most
contamination was limited to the upper hydrostrati-
graphic unit, 2 bedrock wells also showed contamina-
tion.

ii



Surface Water and Sediment Sanplina and Analysis.
Samples were collected at several locations in both
Skinner Creek, and East Fork Mill Creek. Neither media
appear to be greatly impacted by site activities.
Sanples ...of pond sediment, however, do show some

- contamination x̂ withirPCBs, volatile organics, and
inorganics.

Soil Sampling and Analysis. Several soil
samples were collected in various locations on the
site. Semi-volatile organics were detected near junked
storage tank disposal areas. In the central shoulder
and around the junked storage tanks, PCBs, heavy
metals, and cyanide were detected.

j

• Biological Sampling and Analysis. Biological samples,
both qualitative and quantitative, were obtained in

T Skinner Creek and East Fork Mill Creek. Variations in
• biota or fauna distributions were attributed to

differences in stream morphology between upstream and
downstream stations, rather than changes in water
quality. There is no conclusive evidence that past or
present site activities are having an impact on the
ecosystems of either creek.

i
i
1

Recommerŷ vtions for Fny^i<i '̂r Field Investigation

Based on the results and conclusions of this Phase I interim Remedial
Investigation, several recommendations are forwarded. The following tasks
should be performed as part of the next phase of the remedial investiga-
tion:

1. Waste characterization (including subsurface soil sampling within
the boundaries of the buried lagoon) consisting of leachate
sampling, surface soil sampling, surface water sampling, pond and
creek sediment sampling, and groundwater monitoring well
re-sampling. These samples are necessary to more accurately
assess the degree of site contamination and to confirm results
obtained in the previous investigation.

2. Additional groundwater monitoring wells should be installed to
delineate the furthest downgradient extent of contamination and
to determine the hydrogeologic relationship between East Fork
Mill Creek and the groundwater flow system.

3. A preliminary risk assessment should be performed on the existing
data, to determine further data needs for a Final Phase II RI
risk assessment.

4. Preliminary development and initial screening of remedial
alternatives, should be performed to identify engineering data
needs prior to remobilizing for the remaining field work.

iii



Although seme of these tasks, at the request of the U.S. EPA remedial
response manager, have already been completed, data from these samples has
not yet been received and is therefore not presented.

IV
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SECTION 1.0

INTRODUCTION

The Skinner landfill is located in Union Township of Butler County,
Ohio, approximately 15 miles north of Cincinnati (Figure 1-1) . The
Skinner property comprises about 78 acres of hilly terrain which is
bordered to the north and south by wooded/agricultural land, to the
west by Cincinnati-Dayton Road and to the east by a Consolidated Rail
Corporation (Conrail) right-of-way. Numerous single family residences
are located within 2000 feet of the site to the east, south and west
(Figure 1-2) .

Waste activities at the site began 40 to 50 years ago. General
municipal refuse was disposed in areas not being used for sand and
gravel extraction. The landfill remains active at present, and wood
and demolition debris are accepted daily. As early as 1964, there was
confirmation that small amounts of industrial waste, including some
now considered hazardous, were also being disposed at the Skinner
Landfill . Industrial waste activity apparently increased in the early
1970's, culminating in the situation discovered in April 1976. A
general site map showing approximate disposal areas is given in Figure
1-3.

While fighting a small brush fire at the Skinner site on April 18,
1976, firemen noticed a lagoon filled with black, oily-looking
liquids. This observation, and a series of citizen complaints about
heavy smoke and chemical odors during the previous two weeks, caused
local health officials to request an investigation by Ohio EPA (OEPA)
into possible chemical waste disposal at the site. Although initially
allowed on-site, OEPA personnel were denied permission to observe the
lagoon.

When the OEPA returned with a search warrant the following week, the
area of the lagoon showed evidence of recent regrading. OEPA
discussions with neighboring residents revealed that heavy equipment
had been operating at the site since the afternoon of the initial
inspection and throughout the weekend. During the site visit, strong
chemical odors were present and about 100 drums marked "Chemical
Waste" were noticed. Later that week, inspection of aerial
photographs taken in February 1976 confirmed that there had been a
lagoon in the recently regraded area. These photographs also shoed
several hundred drums scattered throughout the site.

Early the next week, the first week of May, the OEP received a report
from local residents that trucks had left the Skinner site over the
previous weekend, late at night, with their lights off until they had
driven one-half to one mile from the site. When the OEPA attempted to
inspect the site the next day, Mr. Skinner, then owner and operator,
claimed that military ordinance and chemical warfare agents had been
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buried at the site. Pentagon assistance was requested, but no further
on-site inspection was done that week. Heavy equipment was heard to
be operating throughout that weekend.

On May 11, 1977, OEPA and a U.S. Army Special Unit entered the site
under a search warrant and excavated a trench into the buried lagoon.
Samples of ooze taken fran the trench and from crushed drums excavated
f ran the trench contained high concentrations of pesticide
intermediates, sane volatile organic compounds and several heavy
metals. These waste materials are listed in Table 1-1. - It was also
noticed that many of the drums which had been present at the surface
during earlier site inspections were no longer present.

From July 1976 to July 1977, the Skinners retained H.C. Nutting
Company to conduct a shallow geologic investigation and the OEPA made
a further site inspection and sampling visit. From August 1977 to
January 1979, OEPA unsuccessfully tried to get a court ruling to order
Skinner to remove chemical waste from his site. Subsequent appeals
were also unsuccessful. In July 1982, FTP installed four monitoring
wells in the lagoon area for MITRE characterization of the site.
Volatile organic compounds were found in the monitoring well located
southeast of the buried lagoon, indicating the release of hazardous
contaminants to groundwater and their migration toward nearby East
Fork.

The Skinner Landfill is a Federal-lead site whereby the U.S. EPA, as
authorized by the Comprehensive Environmental, Response, Compensation
and Liability Act (CERCLA) of 1980 and the Superfund Amendments
Reauthorization Act (SARA) of 1986, has funded and proceeded with a
Remedial Investigation/Feasibility Study (RI/FS) of the Skinner
Landfill. The overall purpose of the RI/FS is to evaluate the impact
of site activities on human health and/or the environment and to
identify, if necessary, appropriate remedial alternatives.

Work on the RI/FS was initiated upon Work Plan approval in August,
1985. The RI was separated into two phases to facilitate an early
evaluation of whether chemical constituents have migrated from the
site toward the nearby communities. In accordance with the approved
Remedial Investigation (RI) Work PJLan (Document No.:
BO-WP1-IO-BFDT-1), the following Phase I RI activities have been
performed and completed:

o Geophysical survey
o Geologic/Hydrogeologic evaluation
o Groundwater sampling and analysis
o Surface water and sediment sampling and analysis
o Surface soil sampling and analysis
o Biological survey sampling and analysis



Remedial Investigation
Skinner Landfill Site
Section: 1
Revision: 4
Date: 28 February 1989
Page: 1-6 of 7

TABLE 1-1

HAZARDOUS CHEMICALS FOUND AT
SKINNER LANDFILL

I. HASTE SAMPLES

TrichlozcujtopBne

1/3
Naphthalene
Hexachlorocyclcpentadiene (C-56)
Methyl Naphthalene
Iso-Butyl Benzolata
Haxachloronorboradiene
Octachlorocyclcpentene
Heptachloronorborene
Hexachlorobanzene
Chlordene
Methyl Benzophenone
Cctachlorcpentarulvalene
Benzole Acid
Rienols
cyanide

Zinc
Capper

II. ENVTRCWMENTAL SAMPLES

DOT
Bis- (2-chloroisopropyl) ether
Benzene
1 , 2-Dichloroethane
l,l,l̂ Iricnlaroethane
1 , 1-Dichloroethane v
Chloroethane
Chloroform
Trans-1 , 2-Dichloroethylene
1,2-Dichloropropane
Methylene Chloride
Toluene
Vinyl Chloride
One tentatively identified acid extractable
Seven tenatively identified base/neutral extractables
Twelve tentatively identified volatiles
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The purpose of the interim RI report is to document the field
activities, present the analytical data and interpretations and
forward recommendations for further investigation. The report
addresses the following subjects:

o Summary of all Phase I field activities
o Results of the geophysical survey
o Geologic/hydrogeologic site evaluation
o Chemical data and interpretations
o Biological survey data and interpretations
o Recommendations for Phase II
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SECTION 2.0

PHASE I FIELD

I The major portion of field activities for the Phase I Remedial
Investigation at the Skinner Landfill Site were conducted from March
to May, 1986. A second round of sampling was performed in August,

; 1986. Activities included a hydrogeologic investigation, monitoring
' well and residential well sampling, surface soil sampling, surface

water and sediment sampling and biological sampling. The type and
j number of samples collected for each of the two rounds of sampling is
I presented in Table 2-1. Samples were collected from six matrices.

Each sampling matrix along with the hydrogeological investigation is
, discussed in the following sections.

All field activities were performed in accordance with the Sampling
and Analysis Plan prepared for the Skinner Landfill Site (Document
No.: 130-WPl-<3A-BATr-l, Sampling and Analysis Plan; Skinner Landfill;
West Chester, Ohio; July, 1985) . A description of the sample-number-
ing system and other information pertinent to the field activities is
provided in Appendix A of this report.

2.1 HYDROGEOIDGIC INVESTIGATION

A total of eighteen groundwater monitoring wells were installed at the
Skinner landfill Site in May 1986 for the purpose of defining
groundwater conditions, subsurface soils, and for the collection of
groundwater samples. A summary of well depths and screened intervals
is given in Table 2-2. Well depths ranged from 14.5 to 52 feet.
Other pertinent well construction details and well locations are
presented in Section 4. Drilling logs are presented in Appendix B.
The well completion and installation summary sheets for the 18 wells
are also included in Appendix B.

2.1.1 Monitoring Well Installation Proogd'wgs — Two-Well

Monitoring well installation began at locations having two-well
clusters. At each such location, the deep well was installed first to
define the subsurface stratigraphy. Based on that information, the
water table elevation was defined and the shallow well was installed
to straddle the water table. The following procedures were used to
install the deep wells:

o The working end of the drilling rig and all
equipment, tools and materials were steam cleaned
prior to drilling at each location. Provisions
were made to keep the equipment, tools and
materials from coming into contact with surf icial
soils during drilling and well installation.
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TABLE 2-1

TYPE AND NUMBER OF SAMPLES COLLECTED ERCM SAMPLE MATRICES
SKINNER LANDFILL

PHASE I

Sample Matrix Round I

Surface Water

Sediment

Surface Soil

Groundwater
Residential Wells*

Groundwater
Monitoring Wells

15

15

23

0

18

Bound II

0

0

0

7

15

Round I

2

2

2

0

2

Round II

0

0

0

1

2

Round I

2

0

0

0

2

Round II

0

0

0

1

2

Round I

19

17

25

0

22

Round II

0

0

0

9

19

Biological
Samples

*A total of 10 residential wells were scheduled to be sanpled, however, five
of the wells proved to be inoperable and contained only stagnant water. Therefore
the five operable wells were purged and sanpled and at the request of the U.S. EPA
two of the inoperable wells with stagnant water were also sampled yielding a total
of seven investigative samples.



TABLE 2-2
WELL CONSTRUCTION

SKINNER LANDFILL SITE

1

1

Location
Nuntoer

GU06

GU07

GU08

GU09

GU10

GU11

GW12

GU13

GUU

GU15

GUI 6

GUI 7

GW18

GUI 9

GU20

GW21

GU22

GU23

TOPC
MSL

687.96

687.63

689.22

693.24

691.43

706.19

704.08

758.90

746.92

729.65

703.56

750.83

750.59

734.37

738.03

735.49

750.40

769.89

TOUC
MSL

687.93

687.58

689.13

693.22

690.35

706.00

703.88

758.87

746.85

729.57

703.54

750.78

750.48

734.15

737.98

735.43

750.33

769.75

Ground
Surface

MSL

683.90

684.10

686.50

689.53

689.48

701.71

699.78

757.75

744.20

726.88

700.98

748.24

748.39

731.51

734.79

732.08

747.64

768.27

Top of
Screen

MSL

648.40

668.10

669.00

663.53

675.48

687.21

658.78

704.75

724.20

708.88

680.98

708.75

721.39

699.51

682.79

705.08

728.64

758.27

Screen
Length

ft .

5.0

10.0

10.0

5.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

5.0

10.0

10.0

10.0

10.0

10.0

5.0

wel l
Depth
f t .

35.5

16.0

17.5

26.0

14.0

14.5

14.0

53.0

20.0

17.0

20.0

39.5

27.7

32.0

52.0

27.0

19.0

10.0

TOPC • TOP OF PROTECTIVE CASING
TOUC • TOP OF WELL CASING
MSL - MEAN SEA LEVEL

2-3
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The borehole was advanced through overburden soils
using hollow stem augers (6.25-inch ID). ;

Soil samples were collected using standard split-
spoon and Shelby tube samplers. Samples were !
collected continuously (every 18 inches) to a '
depth of 15 feet, and at 2.5 foot intervals
thereafter to the bottom of the boring. As each
sample was recovered, it was qualitatively
screened for organic vapors using an organic vapor
analyzer and a photoionization detector. The
borings were logged by a geologist or geotechnical
engineer and the samples were retained for future i
reference and possible geotechnical index testing. w

Soil drilling and sampling proceeded until the
borehole had encountered both auger/casing and
split spoon refusal. Casing was telescoped >
through the augers and seated into the bottom of !
the borehole. One five-foot rock coring run was
performed. The core was logged by the geologist
and retained in a wooden core box for future '
reference.

Upon completion of drilling, the borehole was
flushed with clean water to remove all suspended
solids from the inside of the casing. The bore-
hole was backfilled with a mixture of compressed
bentonite pellets and sand to the depth selected
for the bottom of the screen.

>«r
At locations where there was little or no suspec- j
ted contamination, the well was constructed out of
2-inch diameter, Schedule 40 PVC with flush-
threaded couplings and a five-foot screened
interval at the bottom. In areas suspected of
having moderate to high levels of organic contami-
nation, low carbon steel was substituted for the
PVC riser and stainless steel was substituted for
the PVC screen. The screen was continuously
slotted with openings of 0.010 inches. No glues
or solvents were used.

The annular space around the screen was backfilled
with a silt-free flint sand to a height at least
two feet above the top of the screen. A two-foot
seal of compressed bentonite pellets was placed
above the sand pack, and the remaining annular
space was filled with a cement-bentonite grout
placed with a tremmie pipe.
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o A four-inch diameter, locking protective casing
was installed at the surface with a concrete
anchor and runoff diversion apron. The riser was
covered with a loosely fitting, vented cap. Locks
were provided. Three vehicle-bumper posts were
installed around the well if it was in a traffic
area.

o The well was developed by surging and pumping
until five well volumes had been removed and clear
water was obtained during pumping. Upon comple-
tion of development, a bail-down recovery test was
performed to provide data for calculating the
hydraulic conductivity of the screened interval
(Appendix C).

The shallow wells at these locations (two-well nests) were installed
using procedures similar to those described above except that:

o Samples were obtained at 5-foot intervals for the
entire depth of the boring.

o The depth of the borings were a minimum of 10 feet
below the water table.

o The screened interval was 10 feet in depth.

The details of well construction for two-well nests are shown in
Figure 2-1.

2.1.2 single—Well Installation Prof̂ ŷ ires

Monitoring wells at locations having one well were installed using the
same procedures as described above except:

o In the eastern half of the site, drilling and
sampling proceeded until the both auger/casing and
split spoon refusal was encountered, casing was
telescoped through the augers and seated into the
bottom of the hole. One five foot rock coring was
attempted. The core was logged by the geologist
and retained in a wooden core box for future
reference.

o In the western part of the site, drilling and
sampling proceeded until the borehole had advanced
to a depth of 50 feet or 10 feet below the water
table, whichever was greater.

The details of well construction for the single-well installation are
shown in Figure 2-2.



Protective Steel
Casing

Protective Steel
Casing

ho

1 Concrete Anchor
and Apron

2lnch«t»PVC
or Steel Riser

îth PVC or
Stainless
Screen

Minimum 4-Inch
<t> Borehole

Cement Bentonite
Grout

Bentonite
Seal

Pack

Bentonite and
Sand Backfill

Minimum 10-Foot
Coring Run

Cement Bentonite
Grout

Sand
Pack

2-Inch 4> PVC or
Steel Riser with
PVC or Stainless

Screen

Minimum 3-Inch
$ Borehole

Bentonite
Seal

Installation in Drift Installation in Rock

FIGURE 2-1 CONSTRUCTION DETAILS - TWO-WELL NESTS



Protective Steel
Casing

Protective Steel
Casing

Protective Steel
Casing

Concrete Anchor
and Apron

Top of
Rock

Cement
Bentonite

Grout

Concrete Anchor
and

Cement
Bentonite

Grout

2-Inch* PVC
or Steel Riser
with PVC or
Stainless
Screen

Minimum
4-Inch <P
Borehole

Bentonite
and Sand
Backfill

2-Inch* PVC
or Steel Riser
with PVC or

Stainless
Screen

Minimum
4-Inch <P
Borehole

Bentonite
and Sand
Backfill

Concrete Anchor
and Apron

Minimum 4-Inch
<t> Borehole

2-Inch <P PVC
or Steel Riser
with PVC or
Stainless
Screen

Cement
Bentonite

Grout

Minimum
3-Inch *
Borehole

Borehole Depth at Least
5 Ft Into Rock (Cored)

Installation in Drift
Eastern Half of Site

Borehole Depth 50 Ft. or
At Least 10 Ft. Below W.T.

Installation in Drift
Western Half of Site Installation in Rock

FIGURE 2-2 CONSTRUCTION DETAILS - SINGLE WELL INSTALLATION
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2.2 HYERATJTrtTP OONCUCl'lVl'lY

To better characterize and determine groundwater flow conditions below
the Skinner landfill, single-well tests were performed at each
monitoring well location to estimate the hydraulic conductivity at
discrete points within the aquifer system. Slug tests were performed
using the In-Situ Hermit SE1000 which consists of an electronic
pressure transducer placed down the well and connected to a small
mini-computer data input terminal. Hie following procedure was used:

o Static water level was recorded.

o The pressure transducer was placed down the well.

o A cylinder of known volume was introduced into the
well and simultaneously the pressure transducer
was activated.

o Hater level measurements were automatically
recorded by the Hermit SELOOO to until near static
conditions were reached.

o Ihe cylinder was removed from the well which
dropped the water below static levels.

o Another series of recovery measurements were
recorded by the transducer.

This well testing procedure is particularly effective in higher
permability materials as it allows the rapid collection of numerous
readings within the first few minutes of the test.

2.3 M3NITORINS

Groundwater samples were collected during two sampling periods, in May
and in August 1986. Groundwater samples were collected from 18
monitoring wells during the first round and from only 15 wells during
the second round. (Well 8 did not contain sufficient water for
sampling, well 13 was dry, and well 21 was inaccessible due to the
piling of debris from the active landfill operation.) The following
procedure was used for collecting a groundwater sample:

o Ihe depth of the water level in the well was
measured with an electric water level indicator.

o Based on the water level measurement and the depth
of the well, the volume of standing water in the
well was calculated and purge volume was deter-
mined.
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o The well was purged using a Teflon bailer and
j nylon rope. Periodic measurements of pH, specific

conductance and temperature were obtained during
the purging process. Purging ceased when

I measurements for all three parameters had stabi-
I lized (± 0.25 pH units, ± 50 umhos/on, and ±0.5

C) for three consecutive readings or after three
-, well volumes had been removed or the well was
; bailed dry. All wells were purged and allowed to
1 recover before sampling, except for monitoring

wells GW06 and GW09 during the first round of
sampling, due to the slow recovery of these wells.
However, a duplicate sample of GW09 (GW09-DP) was
purged and sampled the next day.

j o The sample was obtained using a Teflon bailer.
The bailer was raised and lowered using a new
length of nylon cord at each well location.

* o The sampling and purging equipment was decontami-
nated in accordance with standard protocol prior

t to each well location.

The analytical results of the groundwater sampling activity are
> presented in Section 5.1. Sample documentation information and a
I summary of the sampling program are presented in Appendix A.

2.4 RESIDENTIAL WRTJy saMOT,"pre pporRTQRES

Private well water samples were collected from residential wells in
the vicinity of the site (for residential well locations refer to
Section 5 Figure 5-2) . Access to all of these wells was coordinated
by the U.S. EPA. Samples were collected as close to the well head as
possible, with sample bottles filled directly from a tap/spigot. The
well pumps operated for at least 10 minutes prior to collection of the
sample or until field measurements had stabilized. Field measurements
of pH, specific conductance, and temperature were performed using the
procedures outlined in Appendix A.

Two of the wells sampled, RW06 and RW10, consisted of stagnant water
standing in the wells. Residential well RW02 was found to be a dug
well open at ground surface. The analytical results of the
residential well sampling program are presented in Section 5.2.
Sample documentation information and a summary of the sampling program
are presented in Appendix A.

2.5 SURFACE WATER AND SEDIMENT

Coinciding surface water and sediment samples were collected at 15
locations on and adjacent to the Skinner Landfill site during the
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first round of sampling conducted in May 1986 (Figures 2-3 and 2-4).
Surface water samples SW08 through SW11 were collected from four
on-site ponds near the western edge of the site along with four
corresponding sediment samples (SD08 through SD11). Nine surface
water samples (SW01 through SW07, SW14 and SW15) and nine correspond-
ing sediment samples (SD01 through SD07, S014 and SD15) were collected
on and off-site from three creeks.

Samples SW01 through SW05, along with SD01 through SD05, were
collected from the East Fork of Mill Creek. Sample SW05 (SD05) was
located upstream of the site. Sample SW04 (SD04) was collected
immediately upstream of the inflow from an unnamed tributary. Sample
SW03 (SD03) is adjacent to the site and samples SW02 (SD02) and SW01
(SD01) are located downstream of the site. Samples SW06 (SD06) and
SW07 (SD07) were obtained from Skinner Creek which flows into the East
Fork of Mill Creek. Samples SW14 (SD14) and SW15 (SD15) were obtained
from an unnamed tributary that flows parallel to the railroad
right-of-way and joins the East Fork near the east-central edge of the
site. A portion of the tributary flows beneath the northeastern edge
of the fill. SW15, along with SD15, were collected above the point
where the stream dips beneath the fill and SW14, along with SD14, were
collected at the point where it resurfaces. Samples SW12 and SW13,
along with these corresponding sediment samples, SD12 and SD13,
respectively, were obtained from pits which collected leachate from
two leachate accpa flowing from the fill area. These leachate pits
were dug in the center of the shallow leachate scope with a spade to a
depth of approximately 12 to 18 inches. The pits allowed the leachate
to pool, making it possible to obtain samples.

All creek samples were collected at midstream and pond samples were
obtained at pond edges. For surface water samples at shallow
locations, an intermediate sample bottle was filled and the water was
transferred to the sample bottles. This process was repeated until
each bottle contained the required amount of water. Sample bottles
were directly submerged at locations where the water was sufficiently
deep. Sediment samples were obtained using a hand auger or soil
probe. The top six inches of sediment material was collected at each
location and emptied onto a Teflon sheet. It was then transferred
into sample containers with a stainless steel hand trowel. The
sampling equipment, including the trowels and Teflon sheet, were
decontaminated in accordance with standard decontamination protocol.

Field measurements of pH, specific conductance, and temperature were
obtained immediately after collection of the surface water samples at
the sampling locations using the procedures outlined in Appendix A.
In addition to the sample collection for standard HSL analysis, seven
unfiltered samples were obtained from locations SW01 through SW07 for
characterization of suspended sediment load. Collection occurred on
two separate occasions, the second of which followed a night of heavy
rainfall.
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The analytical results of the surface water and sediment sampling
• activity are presented in Section 5.3. Sampling documentation
[ information and a summary of the sampling program are presented in

Appendix A.

2.6 SURFACE SOIL SAMPT.TNG PROCEDURES

Samples of surficial soils were collected at 10 on-site and 3 off-site
] locations during the first round of sampling in May, 1986. The sample
i locations are shown in Figure 2-5, the type and number of surface soil

samples are summarized in Table 2-1.

I At the on-site locations, two discrete samples from the depth
intervals of 0 to 6 inches and 12 to 18 inches were collected. At
off-site locations, samples were collected only from the interval from

"1 0 to 6 inches. A stainless steel trowel was used to obtain soil
' materials to a depth of six inches and the material was placed

directly into sample containers. At the on-site locations, the soil
from the depth interval of 6 to 12 inches was removed with a large
shovel and discarded. A second trowel was used to collect the sample
from the 12- to 18-inch interval. A photoionization detector was used
to screen each sample in the field for volatile organic vapors.

The analytical results of the surface soil sampling activity are
presented in Section 5.4. Sample documentation information and a
summary of the sampling program are presented in Appendix A.

J

2.7 BIOLOGICAL SAMPr.TNF;

Biological samples were taken at four locations at the Skinner
Landfill Site in April, 1986. Three sampling stations were located
along the East Fork of Mill Creek upstream, adjacent to, and
downstream of the site. Since Skinner Creek is contained within the
site, its entire length was treated as a sampling station. Samples of
macroinvertebrates and fish were taken at each location in order to
assess the relative health of macroinvertebrates and fish communities
of both creeks, and to characterize the biological integrity of the
two streams relative to possible influences from, the Skinner site.
Also a list of species which occur in each creek was compiled to
determine if any threatened or endangered species of fish are present.
The analytical results and conclusions of the biological sampling is
presented in Section 6.0 of this report.
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SECTION 3.0

RESULTS OF GEOPHYSICAL SURVEY

A series of non-intrusive geophysical survey methods were used to help
evaluate the subsurface stratigraphy, waste distribution and potential
contaminant migration at the Skinner landfill site. The following
geophysical survey methods were used:

o Seismic refraction - used to determine depth to
bedrock at the site.

o Electromagnetic terrain conductivity (EM) - used
to identify potential contaminant plumes emanating
from suspect source areas and to better delineate
the boundaries of the buried lagoon.

o Ground penetrating radar (GPR) - used in the
vicinity of the buried lagoon to identify poten-
tial buried drums and further evaluate the config-
uration of the lagoon.

o Proton-precession magnetometer - used to supple-
ment GER data with respect to identifying poten-
tial buried drums.

The data obtained by the geophysical survey regarding waste distribu-
tion at the site was used to determine monitoring well locations for
the subsequent intrusive geologic/hydrogeologic site investigation.
This section presents the results and interpretations of the geophysi-
cal survey data. All raw geophysical data is presented in Appendix D.

3.1 METHODS AND FINDINGS OF TOE GEOPHYSICAL SURVEYS

3.1.1 Seismic Refraction Survey

Ten seismic refraction lines were performed at the Skinner Landfill.
Survey line locations were limited by the sparse occurrence of flat
surfaces extending for 360 feet. Several seismic lines were run near
the western border of the site in order to determine if buried outwash
channel deposits which are known to be in the area extended under the
site. Seismic refraction line locations are given in Figure 3-1.

3.1.1.1 Theory and Field Methods

The seismic refraction technique measures the time it takes for a
compressional wave to travel through a specific medium (i.e., soil or
rock) over a known distance (spacing between geophones). Variations
in the velocity of the compressional waves are due to compositional,
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physical and thickness differences of strata. A substantial
difference in one of these parameters will cause a displacement in
wave velocity and paths of travel.

Figure 3-2 illustrates a seismic refraction plot of a simple two-layer
case where the velocity of the lower layer is greater than the surface
layer. The top of the lower layer can be detected using seismic
refraction. An energy source generates seismic waves that radiate in
all directions. One of these waves, the direct wave, travels parallel
to the ground surface. Geophones will detect the arrival of the
direct wave as it moves through the surface layer. As depicted in
Figure 3-2, the arrival times of the direct wave (V.) are plotted
against the corresponding shot-to-geophone distances. The slope of
this line is equal to the reciprocal of the velocity of that layer.

If the velocity of the lower layer is greater than the surface layer,
some of the compressional waves will travel just below the interface
between the two layers, in the higher velocity layer. These waves
will also refract back toward the ground surface and will be detected
by the geophones. At a certain distanne, called the critical dis-
tance, the refracted wave will arrive at the geophone before the
direct wave. This is possible because the refracted wave has travel-
led for some time through the higher velocity layer. A plot of the
time-distance relationship for the refracted wave (V2) is also shown
in Figure 3-2. The velocity of the lower layer is equal to the
reciprocal of the slope of that line. In addition, the depth to the
lower layer can be calculated from the time-distance data.

The seismic refraction survey was conducted at the Skinner Landfill
site in order to determine the depth to bedrock as it reportedly
varies across the site. The survey also was an attempt to determine
if a narrow buried valley (with drift thicknesses of up to 100 feet)
extended into the Skinner property at its southwestern corner. The
surf icial stratigraphy in the area consists of unconsolidated glacial
deposits ranging from silty clay to coarse gravel. This unit is
underlain by Qrdovician interbedded shales and limestones.

A 12-channel, BG&G Enhancement seismograph, Model ES-1210F with a
Betsy-seis gun energy source was used to conduct seismic surveys at
ten locations. At each location, a thirty-foot geophone spacing was
maintained except at Line C where a 15 foot spacing was used. In most
cases, two profiles - Forward and Reverse - were obtained in order to
detect the presence of dipping beds. Forward profiles only were taken
where physical interferences were present. The data from the surveys
is presented in Table 3-1.
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TABLE 3-1

1 Line *

!
B

1j c**
v_^ c**

J D**
D**

1
F**
F**

G**
j G**

H

|
— ̂ J**
) J**

SUMMARY

Position on J.in̂

SW end

SW end
NE end

N end
S end

NE end
SW end

SW end

SW end
NE end

N end
S end

S end

SW end
NE end

OF SEISMIC SURVEY

Ground Surface
Elevation

704

668
668

688
686

753
760

694

652
658

657
655

720

704
705

RESUIUS

Depth to
Bedrock

80.4

31.6
47.3

12.8
11

47
35.8

71.4

39.1
45.5

48.5
34.5

52

68
75.5

Bedrock
Elevation

623.6

636.4
620.7

675.4
675

708
724.2

622.6

612.9
612.5

608.5
620.5

688

636
629.5

I __
* Seismic line not used in interpretation because geophones 10, 11,

I and 12 experienced severe physical interferences.

** Two elevations were obtained because of dipping beds.

i All units are reported in feet.
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3.1.1.2 Analysis of Seismic Refraction Survey Data

Seismic refraction data was analyzed at WESTON's office in Bannock-
burn, IL. A time-distance graph was generated for each line and
geologic profiles were developed using wave velocities determined from
the time-distance graphs. The equations used to calculate the depth
to each interface were taken from Mooney, 1984. The results consist
of several layers of different velocity material and the corresponding
depths to each layer. A two-layer model was used to generate a
geologic profile for Line C. The upper layer, which had a velocity of
1,976 ft/sec consisted of unconsolidated material; the lower layer,
which had a velocity of 8,710 ft/sec, was interpreted to be extremely
weathered interbedded shale and limestone. The remainder of the
seismic lines were analyzed using a three-layer model. The upper
layer, which had an average velocity of 1,509 ft/sec, consisted of
unsaturated unconsolidated material; the middle layer, averaging 7,160
ft/sec in wave velocity, was saturated, unconsolidated material; and
the lower layer, which had a average velocity of 13,053 ft/sec, was
interpreted to be consolidated bedrock. Although the bedrock in Line
C has a slower velocity than the bedrock in the remaining models, this
can be explained by the fact that the bedrock in the three layer model
is under a great deal of overburden pressure, creating a denser, more
consolidated unit.

The estimated depth to bedrock based on the results of the seismic
survey are presented in Table 3-1. Seismic Line C was run adjacent to
GW09 and GW10. A bedrock elevation of 675 feet was calculated from
the seismic data and an elevation of 670 feet was reported from the
well logs. This difference could be attributed to varying
interpretation of the contact between the overburden and bedrock. The
seismic refraction survey appears to be defining the contact on top of
weathered bedrock whereas the monitoring well installation data
suggests a contact chosen beneath the weathered bedrock zone. Seismic
Line H was run relatively close to GW16. The bedrock elevation
determined using seismic refraction was 688 feet and the corresponding
elevation from the boring logs was 690 feet.

The seismic refraction survey results indicate that there is a bedrock
"high" in the vicinity of Line D where the bedrock elevations range
from 724 to 708 feet. The contact between the bedrock surface and the
overburden appears to slope to the west and to the southeast creating
a topographic high. Bedrock elevations fall off gradually to the
southeast and very sharply to the west which is reflected also in the
topographic surface. Seismic lines F and G appear to intersect a
buried outwash channel as their elevations range from 608 to 621 feet.
Seismic Lines D, E, F and G appear to have boulders in the over burden
as the points are widely scattered on the time-distance graph (Mooney
1984).
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The seismic refraction data was used in conjunction with subsequent
information from on-site boring logs to develop a bedrock topography
map. The map is presented in the description of site specific geology
in Section 4, Figure 4-6.

3.1.2 Electromagnetic Terrain Conductivity Survey

An electromagnetic (EM) terrain conductivity survey was conducted to
identify potential subsurface contaminant plumes emanating from
suspect source areas and to better define the boundaries of the buried
lagoon. The EM 34 survey was conducted in grid fashion with readings
obtained at 25 foot intervals. Additional readings were taken at
locations where it was deemed necessary to obtain supplemental
information. Three separate areas were surveyed at the Skinner
Landfill site; the Buried Lagoon, Central Shoulder and adjacent to the
East Fork at the toe of the landfill. These areas were identified to
focus geophysical efforts based on aerial photographic information
regarding waste distribution. The EM survey grid locations are shown
in Figures 3-3 and 3-4.

3.1.2.1 Theory and Field Methods

Electromagnetic techniques of measuring terrain conductivity operate
by imparting an alternating current to a transmitter coil placed on
the earth's surface. The current passing through the transmitter coil
produces a magnetic field which, in turn, induces small currents in
the underlying strata. Currents within the geologic materials produce
a secondary magnetic field which is sensed by the receiver coil. It
has been shown that the ratio of the magnetic field detected by the
receiver coil to the magnetic field produced by the transmitter coil
is directly proportional to terrain conductivity. This allows terrain
conductivity to be read directly from the instrument in millimhos per
meter (mmhos/m).

There are two orientations or modes in which EM conductivity measure-
ments can be taken — the horizontal dipole mode and the vertical
dipole mode. In the horizontal mode, most of the instrument response,
which is an integrated measurement over the effective depth of explora-
tion, is due to near-surface materials. In the vertical mode, most of
the instrument response is due to materials at greater depths with the
largest contribution from a depth of 0.4 times the coil separation.
In addition to dipole orientation, the distance between the two coils
controls the depth of subsurface materials contributing to the instru-
ment response. The greater the coil separation, the greater the
effective depth of exploration.

For the EM survey at the Skinner Landfill, measurements were taken in
the horizontal and vertical dipole orientations with a coil separation
of 10 meters using a Geonics Model EM-34 terrain conductivity meter.
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Measurements taken in the horizontal dipole mode with a 10-meter coil
separation yield an effective depth of exploration of 7.5 meters with
a large contribution from near surface materials. Vertical dipole
measurements with the same coil separation yield an effective depth of
exploration of 15 meters with a small contribution from surficial
materials. The maximum contribution to each reading taken in the
vertical dipole mode is from a depth of approximately 4 meters.

3.1.2.2 Analysis of EM Data

To evaluate the EM 34 data, the measurements were computer contoured
to highlight the extent and shape of anomalous areas. In evaluating
the data, several inconsistencies were associated with the
measurements obtained from the central shoulder area. A review of the
field notes from each data point suggests that the inconsistent
measurements were associated with areas containing large amounts of
surface metal. The data from the central shoulder area was therefore
omitted in generating the final data contour plots.

Laaoon Area

The terrain conductivity data for the horizontal and vertical dipole
configurations of the lagoon area, are presented in Figures 3-5 and
3-6, respectively. The X, Y axis of each plot corresponds to the
north-south and east-west grid lines, respectively. Horizontal dipole
conductivities were contoured with a 20 ramhos/meter contour interval
over a range of 13 to 150 mmhos/meter; vertical dipole conductivities
were contoured with a 40 mmhos/meter contour interval over a range of
0.5 to 300 + ramhos/meter. Background conductivities generally ranged
from 10 to 20 mmhos/meter.

In the horizontal dipole configuration (Figure 3-5), two areas of high
subsurface conductivities were encountered. The largest of the two
anomalies ranges up to 150 mmhos/meter in magnitude and is centered at
approximately 172-N, 40-W. The second anomaly ranges up to 130
mmhos/meter in magnitude and is centered at approximately 120-N,
120HW. The 40 mmhos/meter contour can be used to roucfcly estimate the
boundary of the lagoon based on horizontal dipole data. This would
suggest the boundaries of the lagoon to range from 28-N to
approximately 250-N (beyond extent of grid area) and 32-E to 200-W.

In the vertical dipole configuration, four major anomalies were
detected centered at approximately 40-N, 44-W; 120-N, 72-W; 160-N,
52-W; and 192-N, 52-W (Figure 3-6). Four smaller subsurface anomalies
were also noted to be located at approximately 100-N, OW; 175-N, 0-W;
125-N, 25W; and 100-N, 25W. These anomalies are not evident on Figure
3-6, because a 40 mmho/meter contour interval was used for clarity.
The anomalies have, therefore, been masked. All of the anomalies,
however, are located within the area bounded by the 40 mmhos/meter
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contour which, as in Figure 3-5, can be interpreted to be the boundary
of an overall anomalous area. The anomalous area, as defined by the
vertical EM dipole configuration, ranges from 0-N to approximately
200-N and from approximately 50-E to 100-W.

The interpretations from the horizontal, and vertical dipole
configurations have been combined in Figure 3-7 to estimate the
approximate extent of the lagoon area. The cross-hatched area on
Figure 3-7 represents anomalies detected in both dipole
configurations.

East Fork

Figures 3-8 and 3-9 present the terrain conductivity data for the
horizontal and vertical dipole configurations along East Fork,
respectively. Horizontal dipole conductivities were contoured with a
2 mmhos/meter contour interval over a range of 16 to 38 mmhos/meter;
vertical dipole conductivities were contoured with a 4 mmhos/meter
contour over a range of 16 to 52 mmhos/meter.

In both the horizontal and vertical dipole conductivity plots, there
exists a NE-SW trending ridge of elevated conductivity values. In the
horizontal dipole conductivity plot the contour trend is distorted due
to an anomaly centered at 400-N, 0-W with a conductivity value of 37
mmhos/meter. There is also an anomaly centered between 75-N and 100-N
on the 0-W line, with a conductivity value of 35 mmhos/meter. In the
vertical dipole configuration, there are four areas of small
subsurface conductivity anomalies. All four anomalies are centered
along the 0-W line with north-south coordinates at 200-N, 500-N,
675-N, and 700-N. Within these anomalous areas, conductivities were
noted to range up to 56 mmhos/meter. The high values near the 200-N
area can be attributed to the close proximity of the landfill face
which was probably interfering with the instrument response. The
elevated conductivities in the northern-most portion of the grid may
be the result of leachate migration or may reflect natural
conductivity changes as a function of change in soil type.

3.1.3 Ground Penetrating RaHa-r fitirtupy

A ground penetrating radar (GPR) survey was performed in the vicinity
of the buried lagoon and central shoulder area to evaluate the
potential presence of buried drums and to better define the
configuration of the old lagoon area. The GFR survey was performed
over the same grid area established for the EM-34 survey (Figures 3-3
and 3-4).

3.1.3.1 Theory and Field Methods

The GER survey was implemented using a Geophysical Survey Systems,
Inc., SIR 8, Model 4800-P ground penetrating radar system that can
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indicate the location and depth of objects beneath the surface of the
earth. Hie GPR method can located objects in a faster, nondestructive
and more accurate manner than most other traditional methods. The GPR
transmits and receives electromagnetic pulses from a broad bandwidth
antenna (transducer) that is towed along the ground surface. A
continuous profile of subsurface conditions is transmitted via the
reflected pulses to a strip chart recorder . The result is a
subsurface profile that can be analyzed in the field or office.
Prior to the survey, the GFR unit was calibrated for on-site soil and
moisture conditions using the following mathematical relationship
presented in the Manual for Subsurface Interface Radar (SIR System,
undated):

range
Depth of penetration (ft) = . rate where

Range at Skinner = 100 nanoseconds
Round trip impulse rate - 7 nanoseconds/ft

Thus,

innDepth of penetration = - 14.3 feet.
7

3.1.3.2 Analysis of GFR Survey

Analysis of GFR survey data involved the interpretation of each
profile individually and then comparing the results collectively. The
interpretation process had two objectives:

o To identify drums, trenches, and other buried
objects by comparing signature densities and
geometric configurations to the obtained profiles;

o To identify soil interfaces and possible drum
nests by comparing standard profiles to one
another.

The GFR profiles produced as a result of this survey exhibited good
resolution, clearly defining disturbed subsoils and highlighting
characteristic signatures of discrete objects beneath the site. The
ground penetrating radar results, when analyzed in conjunction with
magnetometry and terrain conductivity, were very useful in targeting
areas that may warrant additional investigation.

The exact GFR traverse locations in the lagoon area are shown in
Figure 3-10. The results of the GFR survey are illustrated in Figure
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3-11. Included in the interpretation are locations of possible drum
nests, individual drum-like signatures and other buried features.

A GPR survey of the central shoulder area was also performed. The
traverse location map of this area is shown in Figure 3-12. The i
results of the GFR survey of the central shoulder are shown in Figure ]
3-13. The traverse plots are contained in Appendix E. Generally,
there are a few isolated drum-like objects appearing on the plots. }
The majority of the objects are located along the 75-W traverse. One |
possible drum nest has been identified.

For screening purposes, GFR was also utilized at the proposed moni-
toring locations. Interpretation was done on-site, and each location ,
was determined to be safe for drilling. \tj>

3.1.4 Magnetometer Survey j

A magnetometer survey was performed to supplement the results of the
GPR survey in the vicinity of the buried lagoon and the central
shoulder area. Grid lines are the same as shown in Figure 3-11.

3.1.4.1 Theory and Field Methods

Magnetometry is a geophysical technique that measures the intensity of
the earth's magnetic field. When ferromagnetic objects are buried i
beneath the surface of the ground, their presence will create j
variations in the local strength of the magnetic field. Collecting
the magnetometry data in a "gridded" fashion will enable the
investigator to note variations in the magnetometry readings, hence
permitting the detection of the buried objects. The strength of the
signal emitted from the ferromagnetic objects will depend on the size
of the object and depth of burial. Magnetometers are commonly used on
hazardous waste sites to locate buried metal.

A magnetometer survey of the lagoon area was conducted using an EDA.
CMNI IV Tie-Line Magnetometer. This particular instrument is a proton
precession magnetometer which measures the total magnetic field
intensity. It also has the ability to measure the vertical gradient
of the total field. Gradient anomalies tend to remove the regional
magnetic gradient in order to better define the shallower anomalies.
At the Skinner Landfill, the objectives were to target shallower
anomalies, such as buried drums, as opposed to regional anomalies.

3.1.4.2 Analysis of Magnetometry Data

Figures 3-14 and 3-15 depict the contoured total field and magnetic
gradient intensities across the lagoon. Total field magnetic inten-
sities were contoured at 500-gamma intervals over a range of 55,095 to
58,905 gammas. Magnetic gradient intensities were contoured at a 100
gamma contour intervals with values ranging from -130.2 to 786 gammas.
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In the total field plot (Figure 3-14) , an anomaly was encountered in
the lagoon centered at 175-N, 25-E with a magnetic intensity of 58,900
gammas. There is also a slight irregularity located at 70-N, 25-W.
The ccnputer-generated contour plot of the magnetic gradient
intensities is depicted in Figure 3-15. The configuration of the
contoured magnetic gradient data is very similar to the contour plot
of the total magnetic field intensities. An anomaly was encountered
at 200-N, 25-E with a magnetic intensity of 789 gammas. A .smaller
anomaly measuring 235 gammas is centered over 70-N, 25-W. The
magnetometry data appears to generally outline the boundaries of the
lagoon. The anomalies detected at the lagoon area with the
magnetometer will assist in locating future drilling and sampling
locations.

3.2 SUMMARY OF POTENTIAL WASTE

Laaoon Area

In order to summarize the results of the geophysical surveys conducted
at the Skinner Landfill site, a table was assembled that highlights
all anomalous grid nodes in the lagoon area. Table 3-2 summarizes
information obtained from the EM-34, the magnetometer, and the GPR.
Several grid nodes may require further exploration as they resulted in
anomalous readings by two or more of the instruments. They include
the following:

0-N, 0-W
100-N, 0-W
100-N, 25-W
125-N, 25-W
125-N, 0-W
150-N, 25-E
150-N, 25-W
175-N, 25-W
190-N, 25-W

Central Shoulder Area

In the vicinity of the central shoulder area, the magnetometry and EM
terrain conductivity data were determined to be influenced by the
large amount of scrap metal laying at the surface. Therefore, only
the GPR results from the central shoulder area were considered useful
for determining locations of further investigations of this area. The
majority of the anomalies are located along the 75-W traverse, and one
possible drum nest has been identified at approximately 150N-125W
coordinate.



TABLE 3-2
SUMMARY OF LOCATIONS WITH GEOPHYSICAL ANOMALIES

LAGOON AREA

Coordinates

0-N
0-N

25-N
75-N
100-N
100-N
100-N
100-N
125-N
125-N
125-N
150-N
150-.N
150-N
175-N
175-N
175-N
190-N
25-N
50-N
60-N
70-N
90-N

115-N
180-N
170-N
30-N
45-N
15-N

125-N
150-N

5-N
30-N
55-N
70-N
150-N
180-N
80- N
130-N
150-N
80-N
125-N
140-N
155-N
170-N
100-N
80-N
130-N
85-N
130-N
130-N

0-W
25-U
25 -U
0-W
0-W

25-U
50-W
100-U
o-u
25-U
75-W
-25-U
O-U
25-U
O-U
25-U
50-W
25-U
O-U
O-U
O-U
O-U
O-U
O-U
O-U

80-E
80-E
80-E
20-U
20-U
20-U
30-U
30-U
30-U
30-U
30-U
30-U
40-U
40-U
40-U
50-W
50-W
50-W
50-U
50-U
50-U
60 -U
60-U
70-U
90-U
100-U

EM -34
Hor. Vert,
(mmhos/m)

36
34
62
65
90
92
68
130
120
105
100
150
130
150
140
150
100
120
48
50
58
65
80
110
135
15
10
10
40
100
150
35
62
72
65
150
150
65
100
125
65
78
105
110
100
68
65
85
65
95
95

300
300
58
83
115
83
135
5
35
100
60
17
68
300
100
20
5
300
73
90
85
85
83
105
95
20
620
25
85
100
300
200
75
70
75
300
40
90
60
40
60
38
30
15
5
135
50
30
60
5
5

Magnetometer
TMF Gradient
(gamnas)

56059
55826
56295
57061
57389
57034
55975
...
58401
56793
...
58905
56871
56083
55588
55461
55668
55292
55975
56280
...
57061
56400
56500
57650
...
...
...
56294
56800
56000
...
...
55900
56200
56600
56500
55500
55600
56500
54900
54900
55100
55500
55500
55000
54800
54800
...
...
...

117
-15
235
284
212
223
-91
...
437
-30
...
787
•39
-26
-130
-125
52
5
-20
•1.7
...
284
200
250
-100
...
...
...
235
-30
-26
...
...
-50
50
-50
•100
0
•75
0
0
•91
40
42
52
0
50
0
...
...
...

GPR

...
Drum- 1 ike signature
...
...
Drum- 1 ike signature
Drum- 1 ike signature
...
...
...
Possible drum nest
...
Drum- 1 ike signature
...
Drum- 1 ike signature
Drum- 1 ike signature
Possible drum nest
...
...
Drum- 1 ike signature
Possible drum nest
Burried object
Drum- 1 ike signature
Burried object
Possible drum nest
Drum- 1 ike signature
Possible drum nest
Possible drum nest
Burried object
Drum- 1 ike signature
Possible drum nest
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Possible drum nest
Possible drum nest
Burried object
Drum- 1 ike signature
Possible drum nest
Possible drum nest
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Drum- 1 ike signature
Possible drum nest
Drum- 1 ike signature
Burried object
Possible drum nest
Metal observed at surface
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SECTION 4.0

GEOLOGIC AND HYCKDGEOIDGIC INVESTIGATION

4.1 B&CK3RCUND

The Skinner landfill site is situated in a highly dissected area that
slopes from a till-mantled, bedrock upland at elevations of 850 to 900
feet above mean sea level (M5L) to a broad, flat-bottomed valley,
which is occupied by Mill Creek, at elevations of 600 to 650 feet
MSL. Elevations within the Skinner property range from 650 to 750
feet MSL. The property iŝ traversed by two, perennial streams,; one of
which — East Fork — flows approximately east to west throû i.the
southern part of the site. _ The other stream (hereinafter called
Skinner Creek) flows southwesterly, parallel,to and.about 600 feet•
east of Cincinrati-Dayton Road.̂ Although a detailed hydrologic
evaluation of the streams was not performed, some general descriptions
can be made. Based on the stream characterization data generated
during the biological survey (refer to Section 6), East Fork Mill
Creek has an average velocity of approximately 1.75 ft/sec, with a
slope of 0.01 ft/ft. Discharge is on the order of 10 cfs. Skinner
Creek has a flow velocity of approximately 1 ft/sec, with a slope of
0.02 ft/ft. Discharge is estimated to be on the order of 2 cfs. Both
streams were noted to react very quickly to rainfall events by
swelling to near channel capacity.

Above the confluence of the two streams is an upland having two,
en-echelon elongated hills, which are oriented roughly parallel to the
Cincinnati-Dayton Road. Several ponds are present on the western
flank of the western hill and were likely created from past sand and
gravel extraction activities.

In general, the site is underlain by relatively thin glacial drift
(less than 35 feet) over interbedded shales and limestones of
Ordovician age. Based on water well logs and boring logs from the
limited on-site investigations performed prior to the RI (Field
Investigation Team HRS Package, 1982; H.L. Nutting Report, 1977), the
soils are mixtures of sand, silt and clay in varying proportions. The
soil stratigraphy was not well defined. Boring logs indicate that
bedrock is about 15 feet below the surface on the west side of the old
lagoon and drops off sharply eastward.

To further evaluate local geology/hydrogeology, a total of 18
groundwater monitoring wells were installed as part of the remedial
investigation. Monitoring well locations were selected based on
historical waste disposal data obtained from aerial photographs, and
waste distribution information obtained from the geophysical survey.
For example, wells GW19, GW20, and GW21 were placed so as to surround



Remedial Investigation
Skinner landfill Site
Section: 4
Revision: 4
Date: 28 February 1989
Page: 4-2 of 17

the old lagoon as defined by EM-34, GPR and magnetometer data. Well
GW19 is also downgradient of seme potential buried materials in the
central shoulder area. Well depths ranged from 14.5 to 52 feet below
the surface. Well locations are given in Figure 4-1. Of the 18
wells, six are in two-well clusters and the remaining 12 wells are
single wells. The clustered wells were screened at intervals to
facilitate the evaluation of vertical gradients within the groundwater
system. For example, wells GW06 and GW07 are adjacent wells screened
at different elevations within the glacial drift deposits; wells GW08
and GW09 are adjacent wells, one being screened in the glacial drift
and the other in bedrock; wells GW17 and GW18 are adjacent wells
screened at different elevations within the bedrock. The remaining 12
wells either screen the interface between the glacial drift and
bedrock or are completed in the glacial drift.

Boring logs were used to define the site-specific geology.
Groundwater level measurements were obtained from each well to
establish flow regimes. To further evaluate local groundwater flow
conditions, single well hydraulic conductivity tests were performed at
each well location. Results and interpretations of the geologic and
hydrogeologic investigation are provided below.

4.2 SITE SPEULJ 1C GEOLOGY

The surf icial soils at the site consist primarily of brown clay to
silty sandy clay. Although much of the Skinner site has been subject
to quarrying and landfilling, the natural soils remaining on site
consist of the Russell silt loam, the Wyrm silt loam, the Eden clay
loam, and the Genessee loam (USDA Soil -Conservation Service, 1976,
Soil Survey of Butler County, Ohio) . These soils have compositions
ranging from loam and silt loam to silty clay and clay in the upper 18
inches of the soil profile, which corresponds to the maximum soil
sample depth of 18 inches.

The subsurface geologic units, determined by split spoon sampling and
rock coring during drilling, are characterized by interbedded shale
and limestone bedrock overlain by intermixed silt, sand and gravel,
and silty, sandy clays of glacial origin; * The sand and gravel
deposits comprise the hills and ridges and are usually encountered
near the surface in the central portion of the site. The silts and
clays, when present, usually occur as lenses in the sands and gravels
or directly overlie bedrock. Clays occur at the surface in the far
northeastern portion of the site and at the banks of East Fork Mill
Creek and Skinner Creek.

The subsurface soil stratigraphy at the Skinner site consists of:
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o Fill — consisting of refuse, wood debris, and
black sandy, gravelly, silt to silty clay. Only
one boring (GW22) was drilled through the fill,
which was 15.5 feet thick at this location.

o Glacial clay overlying bedrock - gray and brown
sandy, gravelly, clayey silt, silty clay, and
clay. Thickness ranges from 0 to 22 feet. This
unit was not encountered in borings GW08, GW13,
GW14, GW16, and GW19. In these borings, sand and
gravel directly overlie bedrock.

o Glacial clay and silt in lenses - brown, red
brown, and gray gravelly, sandy, silty clays,
clayey silts, and silts. Lenses range from 0 to
20 feet in thickness and were encountered in most
borings that extended through outwash sands and
gravels.

o Glacial outwash - red brown, red gray, and gray
medium to coarse sands and fine gravels. In some
borings, this unit was silty or clayey or had thin
interbeds of silt and clay. Thickness of this
unit ranged from 0 to 55 feet.

The subsurface geology is summarized in four geologic cross-sections
included in Figures 4-2, 4-3, 4-4, and 4-5. These figures also
include well locations, depths, screened intervals, and water levels.
The geologic cross-section locations are shown in Figure 4-1 and well
logs of the 18 groundwater monitoring wells are included in Appendix
B.

It should be noted that the water levels obtained in May and August
and included in the cross sections were taken after stabilization in
all wells except GW06. The water level in GW06 taken in May does not
represent actual water table conditions, as full recovery after
development was not achieved. Therefore, only the measurement taken
in August was included in the cross-section.

The bedrock surface below the site is highly irregular. A bedrock
surface contour map was developed based on boring log data in
conjunction with seismic survey interpretations (Figure 4-6). The
major features include a bedrock high in the northeast portion
extending southwest to the center of the site, a depression in the
area of wells GW06 and GW07, and an apparent bedrock valley in the
vicinity of the main access road to the active landfill (from well
GW15 to well GW06).
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4.3 HYDROGBOLOGY AND GROUNDWATER FLOW

Based on boring log descriptions, water level measurements and field
observations, the subsurface deposits can be divided into two
hydraulically connected hydrostratigraphic units. These two units
are an unconsolidated outwash sand and gravel unit and a bedrock
aquifer.

As groundwater flow through saturated unconsolidated deposits (i.e., a
saturated porous medium) is quite different from flow through a
consolidated fractured bedrock unit, each can be considered a separate
aquifer. However, because the units are hydraulically connected, they
act together as one aquifer system. The aquifer system is unconfined
with the water table elevation generally ranging from 763 feet MSL to
668 feet MSL.

Water level measurements from the two rounds of Fhase I field work are
given in Table 4*1. Water table contour maps were developed based on
these measurements (Figures 4-7 and 4-8). Groundwater flow directions
within the glacial drift are controlled by the bedrock surface and
topography. This is evidenced by the similarity between the
configuration of the water table and the bedrock topography (Figure
4-6). Some bedrock features influencing flow at the site include the
bedrock valley parallel to the main access road, the bedrock high
coincident with a line extending from GW15 south to GW13, the bedrock
valley that coincides with Skinner Creek, and the wide bedrock high in
the vicinity of the active landfill. The major features of
groundwater flow at the site include the following:

o Two groundwater divides evidenced by diverging
flow lines. One divide is parallel to the bedrock
ridge west of the main access road (from well GW15
south to GW13) and the other trends northeast to
southwest across the active landfill (from well
GW23 to GW19), also parallel to a bedrock high.

o Horizontal flow in the glacial sands and gravels
is from the divides toward Skinner Creek, Mill
Creek, or the bedrock valley parallel to the main
access road in the center of the site. Based on
relative groundwater level elevations and surface
water elevations, groundwater that flows west from
the western divide appears to discharge to or flow
beneath Skinner Creek. Groundwater that flows
east from the eastern divide discharges to or
flows beneath East Fork Mill Creek (refer to
Figures 4-2 through 4-5). Groundwater that flows
eastward from the western divide and westward from
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compound concentration was 2,800 ppb of benzoic acid detected in well
GW20, which also contained the highest total volatile compound
concentration. Bis (2-ethylhexyl) phthalate, a common plasticizer,
was detected at 980 ppb in well GW12. Although this compound was
identified at low levels in the method blank, the concentration in
this sample is large enough to suggest the presence of this phthalate
in the sample. The high level of this phthalate was detected in only
one of the two rounds of sampling and is therefore still suspect until
additional confirmatory analyses are obtained: " GW12 is located
directly downgradient of the active landfill area. Fentachlorophenol
(the most commonly detected semi-volatile) was detected in 6
downgradient wells with concentrations ranging from 15 to 260 ppb.
Also, 4-methylphenol was detected once in the two rounds, in GW20 at
140 ppb. This compound was not detected in any wells during Round I
sampling.

Table 5-7 compares the maximum observed B1A concentrations relative to
established groundwater standards or guidelines (many of the BNAs
detected do not have established comparison criteria).
Dichlorobenzene was detected in well GW18 at a maximum concentration
just above the MCL. It should be noted, however, that this compound
was detected in only one of the two rounds of samples. Also the

ntration was qualified as estimated by the laboratory as it was
detected below method detection limits. Therefore, the presence of
this compound above MCLs is questionable. Pentachlorophenol was also

\ potentially detected above MCLs in wells screened both in the
' overburden and bedrock. Similar observations, however, can be made

for pentachlorophenol as were made for dichlorobenzene.

1 5.1.4 Groundwater Pesticide/PCB Data

i Table 5-8 summarizes the groundwater pesticide/PCB data. No
I pesticides or PCBs were detected in the first round of groundwater

sampling. In the second round of sampling total pesticides ranged
from approximately 0.02 to 0.13 ppb (Table F3). Hexachlorobenzene was
detected below method detection limits in four groundwater samples
from three wells (one sample was a duplicate). Dieldrin was detected
at 0.13 ppb in well GW06 and hexachlorocyclopentadiene was detected
below method detection limits in well GH20. No pesticides or PCBs
were detected in groundwater samples from upgradient of known disposal
areas. No groundwater standards have been established for the
tentatively identified pesticide compounds.

5.1.5 Groundwater Inorganics Data

Table 5-9 summarizes the groundwater dissolved inorganics data. All
groundwater samples from both rounds of sampling were filtered in the
field using a 0.45 micron mesh prior to preservation. In addition, to
help evaluate what fraction of the total inorganics is mobile in the
system, total metals were determined for six unfiltered samples (GW08,



TABLE 5-7

CRITERIA COMPARISONS
FOR CROUMOUATER BNA'S

SKINNER LANDFILL
All Values in ug/l (ppb)

EXCEEDS STANDARDS OK
OVERBURDEN BEDROCK CRITERIA

MAX. CONC/UELL NO. MAX. CONC/UELL NO. OVERBURDEN BEDROCK

SIMM MAXIMUM
CONTAMINANT SOUA COAL
LEVEL (MCL) MClS

T,4-Dichlorobenzene

2-Methylnaphtha(ene

4-Chloroaniline

4-Hethylphenol

Benzoic Acid

<•" N-Nitrosodiphenylanine
i — •
00 Naphthalene

Pent «ch I orophenol

Phenol

bis(2-chloroethyl )Ether

bis(2-ch(oroisopropyl)Ether

8.2J/GU18

3J/GU22

46J/GU22

UO/GW20

2800/GW20

1.2J/GU07

29J/GU22

250J/CU20

34J/GU22

30/GUTO

1.BJ/GU11

3.SJ/GW17

0

0

0

0

0

B.4J/GW17

260/CU09

0

0

0

Yes

No

No

No

No

No

No

Yes

No

No

No

NO

No

No

No

No

NO

NO

Yes

No

No

No

7.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

7.5

NE

NE

NE

NE

NE

NE

220

NE

NE

NE

J - Detected below method detection lim i t but above
instrument detection limit. Value given is estimated.

NE - Not Established
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TABLE 5-8

SUMMARY OF GROUNDUATER PESTICIDE/PCB ANALYSES
SKINNER LANDFILL

ALL VALUES IN UG/L (ppb)

INVESTIGATIVE SAMPLES BACKGROUND SAMPLES

Constituents

Oietdrin
Hexach I orobenzene
Hexach I orocyc ( opent ad i ene

No. of Positive Detections/
No. of valid Observations

1/29
3/29
1/29

Range of
Detections

0.13
0.02J/0.04J

0.04

No. of Positive Detections/
No. of Valid Observations

NO/2
ND/2
ND/2

Range of
Detections

NO
NO
NO

J - Detected below method detection limit but above
instrument detection limit. Value given is estimated.

NO - Not Detected
NOTE: Niwber of valid observations includes two rounds of sampling.

Background samples are from well GW23.
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TABLE 5-9

SUMMARY OF CROUNDUATER DISSOLVED INORGANICS ANALYSES
SKINNER LANDFILL

ALL VALUES IN UG/L (ppb)

INVESTIGATIVE SAMPLES BACKGROUND SAMPLES

Constituents

Aluminum
Arsenic
Barium
Beryl lium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nicket
Potassium
Sodium
vanadium
Zinc

Ho. of Positive Detections/
No. of Valid Observations

U/31
5/31

29/31
1/31

31/31
U/31
11/31
16/31
1/31

29/31
9/31
31/31
29/31
1/31
12/31
31/31
31/31
1/31

21/31

Range of
Detections

32-773
8-32
41-1080
4.3

9720-401000
4-31
3-18
2-15
11

19-73480
4-12

8500-143000
14-4270
NO

9-57
1000-101000
3900-286000

2.1
1-86

No. of Positive Detections/
No.of Valid Observations

1/2
0/2
2/2
1/2
2/2
1/2
1/2
1/2
0/2
2/2
0/2
2/2
2/2
0/2
1/2
1/2
2/2
0/2
1/2

Range of
Detections

34
NO
30-50
3.9

103500-112000
10
6.1
13
ND
9-18
NO

31630-35800
21-74
ND
10
2630

8857-12300
ND
16

ND - Hot Detected
NOTE: Number of valid observations includes two rounds of sampling.

Background samples are from yell GU23.
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GW10, GW11, GW19, GW20, and GW21) collected during Round 1 of sampling
(refer to Table F4 in Appendix F) .

Comparing the total inorganic data from samples GW08, GW10, GW11,
GW19, GW20 and GW21 to the dissolved metals data for the sane wells,

t it is apparent that most of the total inorganics are associated with
the suspended sediment fraction of the sample. The most mobile

' inorganic constituents appear to be sodium, potassium, calcium,
/ magnesium, barium, and iron. Host of the other metals are generally
• well attenuated and not very mobile in the groundwater system.

There appears to be a slight impact on groundwater quality with
respect to inorganics. Barium, manganese, potassium and sodium
generally increase from upgradient to downgradient of the disposal
area. Wells showing the greatest variety and highest concentrations

; of metals are in the vicinity and immediately downgradient of the
active landfill' and buried lagoon. This is the same area that was
noted to have the highest VOC and ENA concentrations.t

1 Table 5-10 compares the maximum dissolved inorganic concentrations
against established groundwater quality standards or guidelines.

, Barium and nickel were found to exceed established maximum contaminant
', levels in wells GW20 and GW11. As previously noted, these wells are

downgradient of the active landfill and burled lagoon areas. No other
groundwater samples exceeded established groundwater criteria. Due to
the limited number of analyses which exceeded any standards, a figure
showing the areal distribution of dissolved inorganics was not
prepared.

5.2 RESIDENTIAL WEf J. ffftMPTJT*? fiNALY/HCAL RESULTS

A total of ten residential wells (RW01 through FW10) were scheduled to
! be sampled near the Skinner Landfill site in August 1986. At that

time, five of the wells, PW06 through 19710, proved to be inoperable
(these wells were no longer in use, as the owners are currently on the

i city water supply) . At the request of the U.S. EPA remedial project
: manager a subset of two of these wells, FW06 and RW10, were sampled/-

however, the samples consisted of the stagnant water standing in the
wells and may not be representative of actual groundwater quality. A

: residential well, RW02, was found to be a dug well, open at ground
surface. Residential wells RW01, RW03, RW04 and RW05 are functioning
wells; however, they are no longer used for consumptive purposes.

• Locations of the wells are given in Figure 5-5, and sampling
information is presented in Table 5-11. For additional information
regarding residential well sampling, refer to Section 2.4 and Appendix

i A5.0.

Well logs for wells within a one-̂ nile radius of the site were obtained
from the Ohio Department of Natural Resources (DNR) . These logs and

; the well locations are also provided in Appendix A5.0. The
residential wells sanpled during this phase of the investigation do
not appear to have well logs filed with the Ohio DNR.



IABLE 5-10

C R I T E R I A COMPARISONS
GROUNDUAIER INORGANIC COMPOUNDS DETECTED

SKINNER LANDFILL
CONCENTRATIONS IN ug/l

EXCEEDS STANDARDS OR EPA AMBIENT WATER QUALITY SDUA MAXIMUM

Arsenic

Barium

Chromium

Cobalt

Copper

Iron

Lead

u, Magnesium
1
i"0 ..ho Manganese

Nickel

Potassium

Sodium

Zinc

OVERBURDEN
MAX. CONC/UELL NO.

32/GV20

1080/GU20

31/GU22

18/GU20

IS/GUI 2

7M80/GU22

8/GU08

H3000/GUH

4270/GU11

S7/GU11

101.000/GU12

286,000/GUIJ

60/GU20

BEDROCK
MAX. CONC/UELL NO.

0

447/GW09

0

0

7.7/GU06

8160/GU17

12/CU09

37300/GW17

1310/GW17

11/GW17

50300/GU06

U3000/GW06

86/CU17

CRI1
OVERBURDEN

Yes

Ye*

No

No

Ho

Yes

No

No

Yes

Yes

No

No

No

fERIA
BEDROCK

No

No

No

No

NO

Yes

No

No

Yes

No

No

No

No

CRITERIA ADJUSTED FOR
DRINKING WATER ONLY

25

NE

50*

NE

1000

NE

50

NE

NE

15.4

NE

NE

5000

CONTAMINANT
LEVEL (HCL)

50

1000

50«

NE

NE

NE

SO

NE

NE

NE

NE

NE

NE

SDUA GOAL !
HCLs

NE

1500

120

NE

1300

NE

20

NE

NE

NE

NE

NE

NE

SECONDARY DRINKII
UATER STANDARD

NE

NE

NE

NE

1000

300

NE

NE

50

NE

NE

NE

5000

NE • Not Established

* - Standards for hexavalent chromium

Sources: U.S. EPA. "Superfund Public Health Evaluation Manual", EPA 540/1-86/060 (OSUER Directive 9285.4-1) October 1986 and
U.S. ERA. "Quality Criteria for Water, 1986", EPA 440/5-86-001, May 1986 (51 Federal Register 43665).
S.ifc Oc inking Water Act MCI. 40 CFR 264.94



FIGURE 5-5 RESIDENTIAL WELL SAMPLING LOCATIONS
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TABLE 5-11

RESIDENTIAL WELL SAMPLE INFORMATION

i
CO

Sample No.

RW01

RW02

RW03

RW04

RW05

RW06

RW10

Location

8819 Cincinnati-Dayton Rd.

8809 Cincinnati-Dayton Rd.

8859 Cincinnati-Dayton Rd.

6705 Station Rd.

8846 Walnut Rd.

6729 Station Rd.

6749 Station Rd.

Comment
Collected from outdoors
'spigot prior to any household
treatment system. 10 minute
purge.

Dug well 20 ft. deep.
Collected directly from
well. Stagnant.
Water drawn from toilet.
Plumbing to toilet bypassed
water treatment system. Purged
system by flushing twice.
Collected from outdoor spigot
prior to any household
treatment system. 10 minute
purge.
Collected from outdoor spigot
prior to any household
treatment system. 10 minute
purge.

Sampled with bailer.
Stagnant.

Owner sprayed insecticide
into unusable pump to
destroy wasp nest. Water
stagnant.

NOTE: Wells RW07, RW08 and RW09 were inoperable and
were not sampled.
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Volatile organic compound (VDC) results for the residential wells are
summarized in Table 5-12. The field blank sample showed the presence
of acetone and 1,1,1-Trichloroethane, indicating potential sanple
cross-contamination in the field or in the laboratory. These two
ccnpounds were not detected in any of the residential wells sampled.
The only other volatile organic ccnpounds detected were
brcnodichloranethane and chloroform from well RW03, and toluene and
methylene chloride from well RW10. The low levels of toluene and
methylene chloride are suggestive of laboratory-induced contamination,
as both ccnpounds are commonly associated with the analytical methods
used for the analysis of VOCs. It should be noted, however, that
these ccnpounds were not detected in any of the other residential well
samples. The brcmodichloromethane and chloroform concentrations
detected in well RW03 did not exceed established standard/guidelines.

The base neutral/acid extractable (ENA) data for the residential wells
is summarized in Table 5-13. Fluoranthene and pyrene were detected in
small quantities in RW02, and phenol, 4-methylphenol and benzoic acid
were detected in the sanple from RW10. There are no drinking water
standards established for these ccnpounds. It should also be noted
that the water sampled from RW10 was stagnant and may not accurately
reflect actual groundwater quality conditions.

Pesticide/PCB data for the residential wells is summarized in Table
5-14. Low levels of pesticides were detected in all residential wells
sampled except FW01. The heptachlor epoxide and endosulfan I results
are slightly suspect as they were identified in identical
concentrations in four of the samples. Assuming the data is valid,
wells RW03, RW04 and RW05 exceeded the proposed MCL for heptachlor
expoxide and well RW06 exceeded the proposed MCL for heptachlor. Well
RW05 also showed a trace of the PCB Aroclor 1254. This detection also
exceeded the proposed MCL for PCB.

The inorganics data for residential well samples is summarized in
Table 5-15. Wells which were inoperable and contained stagnant water
(i.e. RW02, RW06 and RW10) generally showed elevated levels of
inorganics such as iron, aluminum, calcium and zinc. These elevated
levels are probably the result of interaction of the water with well
casing materials and are not believed to be reflective of actual
groundwater quality. These wells also showed the presence of chromium
up to 186 ppb. It should be noted however that extremely high
concentrations of chromium were detected in the method blank
suggesting that it was either introduced into the samples in the field
or in the laboratory. Regardless of the origin of the chromium, it is
not believed to be reflective of actual groundwater chemistry.

Comparing the data to existing standards, no primary drinking water
standards were exceeded for the residential wells. Secondary drinking
water standards were exceeded for iron in wells RW05, RW02, RW06, and
RW10 and for manganese in wells RW04, RW05, RW02, RW06 and RW10.



IABIE 5-12

SUMMARY OF RESIDENTIAL WELL VOC ANALYSES
ALL VALUES IN ug/l (ppb)

RU01 RUOZ RU03 RUM RU05 RU05DP RU06 RU10
Field Maxim* Contaminant
Hank Level (MCL)

1,1,1-Irichloroethane
Acetone
Bromodichloromethane
Chloroform
Toluene
Hethylene Chloride

9.0
77

5.0
0.0

5.5
10.0

ZOO
NE
100
100
2000
NE

--- Mot Detected
DP - Duplicate
NE - Not Established



TABLE 5-13

SUMMARY OF RESIDENTIAL WELL BNA ANALYSES
ALL VALUES IN ug/l (ppb)

RU01 RU02 RU03 RWM RW05 RU050P RU06 RU10
Field Maximum Contaminant
Blank level (MCL)

Fluoranthene
Pyrene
Phenol
4 MethyI phenol
Benzoic Acid

2.0
1.7

HO
210
45

NE
NE
HE
NE
NE

Cn
I
tsj --- Not Detected

OP - Duplicate
NE - Not Established



TABLE 5-H

SUMMARY OF RESIDENTIAL WELL PESTICIDE/PCB ANALYSES
ALL VALUES IN ug/l (ppb)

Field MaxiMM Contaminant
RU01 RU02 RU03 RU04 RW05 RU050P RU06 RU10 Blank Level (MCL)

lindane --- --- --- -•- --- --- 0.060 — •-- HE
Heptachlor •-• --- --- --- --- -•- 0.060 --- •-• 0*
Heptachlorepoxide •-- --• 0.060 0.060 0.060 0.060 --- ••• --- 0*
Endosulfan I --- 0.067 0.040 0.040 0.040 0.040 0.20 ••- --- HE
Oieldrin --- 0.690 --- --- --- --- 0.240 --- — NE
Beta-BHC --- --- -•- --- --- — --- 10.5 --- NE
Oelta-BHC --- --- --- •-• --- --- — 5.8 --- NE
4.4-ODT --- --- --• --- 0.060 0.090 0.460 --- --- NE
Methoxychlor •-- --- --- ••• --- --- 0.520 -•• --- NE
Aroclor 1245 --- --- ••• --- 0.20 0.20 --• -•- --- 0*

--- Not Detected
DP - Duplicate
* Proposed Value



TABLE 5-15

SUMMARY OF RESIDENTIAL WELL INORGANICS ANALYSES
SKINNER LANDFILL

ALL VALUES IN ug/l (ppb)

Aluminum
Barium
Boron
Calcium
Chromium

y Copper
ro lron

vo Lithium
Magnesium
Manganese
Potassium
Sodium
Strontium
Zinc
Alkalinity as CaC03 (mg/l)
Chloride (mg/l)
Nitrate as Nitrogen (mg/l)
Sulfate (mg/l)
Ammonia (mg/l)

RU01-01

...
50
206
97.3 K
...
...
...
26.0
27.0 K
31.8
...
18.0 K

1620
103
284
39
0.25
84
...

RU02-01

98.2 K
633
155
219 K
186
466
160 K
150
58 K

2390
14.9 K
4.96 K

504
4910
116
...
4.02
32
...

RU03-01

...
48.0
132
77.7 K
...
37.7
165
...
11.6 K
29.0
3.04 K
11.5 K
209
298
169
3
4.35
28
...

RU04-01

...
50.4
93.6
99.5 K
...

10.5
233
12.5
...
65.8
...
...

322
858
239
11
0.41
60
...

RU05-01

92.6
120
574
97.7 K
...
7.49

335
46.4
26.8 K
298
...

148.0 K
1340
894
250
310
0.63
37
...

RU05-DP

88.3
118
258
97.4 K
...
7.43

347
46.5
26.7 K
299
...

148 K
1340
887
257
310
0.63
37
...

RU06-01

45 K
592
94.3
155 K
76.4
157
91.7 K
54.8
33.6 K

4020
6.14 K
3.12 K

325
1410
268
...
1.54
47
...

Field 1
RW10-01 Blank

2650
184
127
151 K
10.2 9.45 K
38.7
19.5 K
18.9
29.2 K
667
62.7 K
11.4 K
340
412
537
20
...
28
...

'rinary Drinking
Water Standards

NE
1000
NE
NE
50

1000*
300'
NE
NE
50*

NE
NE
NE
5000*
NE
250*
10
250*
NE

--- Not Detected
DP • Duplicate
* - Secondary drinking water standard.
K = Multiply Result by 1000
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Secondary drinking water standards however are not associated with
health risk but rather with water appearance and palatability.

*

5.3 SURFACE WATER AND SEDIMENT gflMPhT*? ̂ V^tffTCAL WSFWR

Surface water and sediment samples were collected at 15 locations on
and adjacent to the Skinner Landfill site during Riase I field activity
(see Figures 2-3 and 2-4). The sediment sample locations correspond
to the surface water sample locations. Fifteen investigative samples
were taken of each matrix. Four quality assuranoe/quality control
samples (duplicates and field blanks) were taken for the surface water
matrix and 2 quality assurance/quality control samples were taken for
the sediment matrix.

All surface water and sediment sanples were analyzed for full
hazardous substance list (HSL) parameters which include 35 volatile
organic compounds, 68 semi-volatile compounds (base, neutral and acid
extractables) , 27 pesticides and PCB compounds, and 22 to 32 inorganic
compounds including cyanide (the number of pesticides and inorganic
parameters varied with each matrix) . Specific conductance, pH and
temperature measurement of surface water samples were taken in the
field at the sampling location.

5.3.1

Temperature, pH, and specific conductance measurements were obtained
in the field for all surface water sanples. The data is presented in
Table 5-16.

The data showed no anomalies except for two specific conductance
values. The pH for surface water samples ranged from 6.8 to 8.4 pH
units with no apparent area! distribution pattern or trend from i
upstream to downstream of the East Fork and Skinner Creek and '
upgradient to downgradient of disposal areas. The specific
conductance showed a large variation ranging from 275 umhos/cm to as
high as 2480 umhos/cm.

Again, no area! distribution pattern is observed except for surface
water samples SW12 and SW13 which have specific conductance values of
2480 umhos/cm and 1330 umhos/cm, respectively. Both samples were
taken from leachate seeps. SW12 is downgradient of the active landfill
area and SW13 is downgradient of the buried lagoon.

5.3.2 Surface Wâ r and Sediment Volatile Organic Compound Data

Table F6 in Appendix F summarizes the volatile organic conpound (VOC)
analytical data for surface water sanples. The table presents only
the conpounds detected above the laboratory detection limits.
Compounds detected in the laboratory preparation blanks are qualified
with a "B" designation. Estimated values are qualified with a "J".

•i
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TABLE 5-16

SURFACE HATER SAMPLE DATA - MAY 1986
SKINNER LANDFILL

Sample
Number

SW01-01

SW02-01

*SW03-01

*SW04-01

*SW05-01

SW06-01

SW07-01

SW08-01

SW09-01

SW10-01

SW11-01

SW12-01

SW13-01

SW14-01

SW15-01

PH
(units)

8.3

8.4

——

——

——

8.2

7.7

7.9

8.2

7.8

7.8

6.8

7.3

7.8

7.8

Temperature

19

20

22

20

20

12

13

22

19

22

23

22

28

23

20

Specific
Conductance
(umhos/on)

450

455

——

——

——

690

800

620

280

275

280

2480

1330

850

700

* Data not recorded in log book. Possible meter malfunction but
no entry was made in log book to document malfunction.
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Five vocs were detected in the surface water at the Skinner landfill
site. They included; 1,1-Dichloroethane, carbon disulfide,
chloroethane, toluene, and 1,2-dichloroethene. Acetone, 2-butanone,
and methylene chloride were detected at low levels in nearly all
samples; however, these compounds were detected in the laboratory
preparation blanks. Acetone and methylene chloride were detected in
the field blanks. Acetone was used in Phase I decontamination
procedures. All three compounds (acetone, methylene chloride and
2-butanone) are used in the laboratory and are cannon laboratory
contaminants (Labora't'orv vfllicteticn Functional ftttdeliygg for
Ê Bl'iTflfrim Qtqanifs* %DQjvjfis, February 1988) • ftmmH en these
observations, these three compounds are believed to be
laboratory-introduced contaminants, or in the case of acetone residual
from decontamination procedures, and are probably not representative
of on-site surface water chemistry.

Table 5-17 presents a comparative summary of the VOC data for surface
water samples at the Skinner landfill site. The highest cumulative
VOC concentration was at surface water sample location SW12 which had
a cumulative VOC total of 46 ppb. Cumulative concentrations are
obtained by combining values of detected compounds from valid
observations. Values qualified by a laboratory with a "B" or a "J"
and field blanks are discounted. Duplicate and investigative results
are combined and divided by two if the results were similar.
Cumulative values are for comparative purposes of discrete sampling
locations only. They do not reflect severity of contamination at that
particular sampling location.

The highest VOC concentration occurred at SW12 where chloroethane was
detected at a maximum concentration of 40 ppb. SW12 is a leachate
seep sample located directly downgradient of the buried lagoon.
Chloroethane was not detected at any other location. 1,1-Dichloroeth-
ane and 1,2-dichloroethene were also detected at SW12 with
concentrations of 6 ppb and 2 ppb, respectively.

The most commonly detected VOC was toluene which was detected at two
surface water locations, SW05 and SWio. Both results are below one
ppb (0.5 ppb) and are not considered significant. Surface water
sample SW04 was selected as a background sample for comparative
purposes. Sample SW04 was selected because it is upstream of East
Fork Creek and the unnamed tributary confluence and is upstream of any
landfill impact. A separate background for Skinner Creek will be
established during subsequent sampling events (refer to Section 9).

The VOC analytical data for sediment (Table F7) show that 2-Butanone,
acetone, toluene, and methylene chloride were detected in nearly all
samples; however, these compounds were also detected in the laboratory
blanks. Based on these observations, at low levels, the above
mentioned VOCs are believed to be laboratory introduced contaminants
and are probably not representative of on-site sediment chemistry.
4-Methyl-2-pentanone and carbon disulfide was also found in the



tABtt 5-17

SUMMARY OF SURFACE WATER VOC AND BNA ANALYSES
SKINNER LANDFILL

ALL VALUES IN UG/L (ppb)

Compound

Volatile (VOC)

1,1-Oichloroethane

Carbon Disulf ide

Chloroethane

Toluene

1,2-Dichloroethene (Total)

1
to semi -volatile (BNA)

1. 2 -Dichl orobenzene

But ylbenzylph thai ate

Di -n-Butylphthalate

Di -n-Octylphthalate

Phenol

Bis(2-chloroethyl)Ether

No. of Detections/
No. of Valid
Observations

1/15

1/15

1/15

2/15

1/15

1/15

1/15

2/15

1/15

8/15

1/15

Highest
Concentration

Detected/location

6/SU12

0.3J/SW01

40/SU12

0.5J/SU05.10

2J/SW12

5J/SU13

0.1J/SU04

0.1J/SW01

4.3J/SU02

10J/SU13

206/SU12

Range of
Detections

0-6

0-0.3

0-40

0-0.5J

0-2J

0-5J

0-0. U

0-0. U

0-4. 3J

0-10J

0-206

Exceeds
Standards
or Criteria

NA

NA

NA

Ho

Ho

No

No

No

NA

No

NA

Exceeds
Background
Concentration

Yes

Yes

Yes

Yes

Yet

Ho

HA

NO

HO

Yes

No

Ohio EPA Aquatic Life Water
Quality Criteria

Acute Chronic

HE

HE

HE

2400

7000

160

230

350

HE

5000

HE

NE

HE

HE

1700

310

11

49

190

NE

200

NE

Background
Concentration

SU04

NO

HD

ND

NO

NO

ND

0.1J

ND

ND

3.2J

ND

NA - Not Available
ND - Not Detected
NE - Not Established
J • E s t i ma t ed VaIue

R f f E R E N C E : ? NOV. 87 C R I T E R I A PROPOSED



Remedial Investigation
Skinner Landfill Site
Section: 5
Revision: 4
Date: 28 February 1989
Page: 5-34 of 46

laboratory blanks for sane of the analyses. Six sediment samples
(SD10, 11, 12, 13, 14 and 15), however, did show the presence of
acetone above five times the laboratory blank contamination for that
analytical batch and sediment sample SD15 showed methylene chloride
above five tines lab blank contamination. As no confirmatory samples
have been collected and there are no field blanks for sediment
samples, these compounds may be present in sediment samples from these
locations. It is stressed, however, that acetone was used during
Phase 1 decontamination procedures and it has been detected at
elevated concentrations in field blanks for other sample media
suggesting that the acetone may be residual from sampling equipment
contamination.

The highest VCC concentration detected outside of methylene chloride
and acetone was 261 ppb total xylenes at sediment sample location
S009. Xylenes were not detected at any other sediment sampling
location. Benzene, 1,1-dichloroetnane, ethylbenzene, and toluene,
were also found at concentrations well above detection limits in
sample SD09. Benzene was also detected at 9 ppb and 57 ppb in samples
SD12-01 and SD13-01, respectively. The most commonly detected VOC was
4-methyl-2-pentanone at six locations: SD01, SD02, SD03, SD04, and
SD07 with concentrations ranging from 1.1 ppb to 4.9 ppb. The highest
cumulative VOC concentration was detected at SD09 with a concentration
of 406.8 ppb. Sample SD09 was taken from a pond west of the metal
storage area.

Table 5-18 compares the may-Simm VOC levels detected in the sediment at
the Skinner Landfill site with background data. Criteria or standards
have not been established to evaluate organic compound concentrations
in sediments. Therefore, background samples are used as a basis of
comparison to determine if sediment contamination exists. Background
concentrations are indicative of constituent concentrations in soils
in the vicinity of the site unaffected by site conditions. The
background sample used in this investigation was SD04 which is within
East Fork Mill Creek and is presumed to be upstream of any landfill
confluences. Sample SD05 was originally designated as a background
sample but analytical data revealed elevated poly-nuclear aromatic
hydrocarbons (PAHs). PAHs are compounds found in coal tar and can be
found in residuals from diesel fuel combustion or the burning of
treated wood or other oil based materials. Sample SD05 was located
approximately 5 feet west of a railroad bridge; thus, diesel exhaust
and residue from railroad ties are likely to be the source of the PAHs
at this location. As mentioned above, a separate background will be
established for Skinner Creek during subsequent sampling (refer to
Section 9).

5.3.3 Surface Water and Sediment Base Neutral/Acid Extractable Data

Table F8 in Appendix F summarizes the base neutral/acid extractable
compound (BKA) data for the surface water samples. A total of six BNA
compounds were detected above the method detection limits in the site



TABLE 5-18

SUMMARY OF SEDIMENT VOC ANALYSES

SKINNER LANDFILL

ALL VALUES IN UG/KC (ppb)

No. of Detection/ Sediment Background
Volatile Organic Compound No. of Observations Max. Cone./Loc. Conc.(SD04)

1,1,2,2-Tetrachlorethane
1.1,1-Trichloroethane
1,1-Oichloroethane
2 -But anon*
2-Hexanone
4-Methyl-2-Pentanone
Benzene
Carbon Disulfide
Ethylbenzene
Tetrachloroethene
Toluene
Total Xylenes
Trichlorethene
Acetone*
Methylene Chloride*

1/15
0/15
2/15
0/15
1/15
6/15
3/15
4/15
1/15
0/15
1/15
1/15
0/15
15/15
15/15

2.0J/SD07
NO

29.9 /S009
NO

5.1J/SD07
4.9J/SD07

57 /SD13
1.4J/SD09
74 /S009

MO
5 J/S013

261 /S009
1.6J/S009

470 /SD11
968 /SD15

NO
HD

NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

54.8

23.9

J • Detected below method detection limit but above
instrument detection limit. Value given is estimated.

NA • Not Available

ND • Not Detected

* - Refer to discussion in text regarding potential laboratory introduced
contamination.
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surface water, including three phthalate compounds. Total BNA
compound concentrations ranged from 0 to 206 ppb. Bis-(2-chloro-
ethyl) ether, detected at 206 ppb at SW12 was the highest ENA
ENA concentration detected. This compound was not found at any other
sampling location. Bis (2-ethylhexyl) phthalate was detected at

Ttrations of 81.6 ppb at SW02 and 131.9 ppb in a duplicate sample
collected at SW07. This compound, however, was also detected in the
laboratory blanks. Other than these two conpounds, all other ENA
ccnpounds were detected at concentrations less than 10 ppb and
consisted of phenol and phthalates. Phenol was detected at eight
sanpling locations. Table 5-16 coopares the highest concentrations of
ENA conpounds found in the surface water with background data.

No standards or criteria have been established for the ENAs detected in
the surface water at the Skinner Landfill site; however, a Maximum
Concentration Limit Goal (MCLG) , promulgated by the Safe Drinking
water Act of 1974, has been established to be 620 ppb for
1,2-dichlorobenzene. This goal was not exceeded.

Table F9 in Appendix F sumnarizes the ENA analytical data for sediment
sanples collected at the Skinner site. A total of 22 ENA conpounds,
not including suspected laboratory contaminants, were detected above
the method detection limits.

Total ENA ccnpounds ranged from 0 to 33,758 ppb (detected in leachate
sediment sample SD12) . The most ccranonly detected ccnpounds found
at the highest concentrations were the PAHs. A total of 12 PAHS were
detected in the sediment samples in addition to 5 phthalates and 3
phenolics. In sediment sample SD12, a total concentration of 32,514
ppb PAHs was detected. Aside from SD12, total ENA ranged from 0 to
5,659 ppb. Overall, the higher concentrations of total ENA
were detected in sanples collected from streams (conpared to those
detected in ponds) . Except for the leachate seep sample, the highest
concentration of total ENA ccnpounds was detected in SD-01, collected
at the confluence of Skinner and Mill Creek.

5.3.4 Surface wat̂ r and Sediment Pesticide/PCB Data

No pesticide or PCS conpounds were detected in the surface water
samples at the Skinner landfill site; however, five pesticides/PCB
compounds were detected above the laboratory method detection limits
in the sediment samples.

Table F10 in Appendix F summarizes the pesticide/PCB data for the
sediment samples. Total pesticide and PCS ccnpounds ranged in
concentrations from 0.5 to 442 ppb. Arochlor-1260 was detected in
pond sediment sample SD09 at a concentration of 442 ppb and sediment
sample SD07, taken from upstream Skinner Creek, at a concentration of
29.9 ppb. Skinner Creek flows adjacent to the pond where sample SD09
was obtained; hence, this pond is a likely source of the PCB
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contamination of the creek. Sample SD13, a leachate sample, contained
three pesticides including endrin ketone at 24.1 ppb.

5.3.5

Table Fll and F13 in Appendix F present the analytical inorganic data
for the surface water samples at the Skinner Landfill site. Table
5-19 presents the highest inorganic concentrations detected and
established criteria. It should be noted that the background sample
being used for occparison purposes at this point was obtained f ran
East Fork Mill Creek. Subsequent sampling events will include an
upstream sampling station in Skinner Creek to provide appropriate
background comparison criteria for Skinner Creek samples. All
inorganic compounds detected in the surface water, except for mercury,
were below levels of concern. Mercury was detected at location SW01
above Ohio EPA river criteria.

Table F12 in Appendix F presents the inorganic data for sediment
samples obtained at the Skinner TarrifjT) site. Sediment samples were
collected from East Fork Mill Creek, on-site ponds and Skinner Creek.
Tables 5-20a through 5-20c summarize this data for each set of
sediment samples. Sediments from the small unnamed creek east of the
site and from leachate scope are included with the East Fork Mill
Creek samples. The tables show the highest inorganic concentrations
detected in the samples, the location they were detected, and the
general range of detection. Tables 5-20a and 5-20c also present a
background concentration for East Fork Mill Creek and Skinner Creek
using sediment sample location SD04-01. As mentioned above, this
sample location is within East Fork Mill Creek and may be
inappropriate for use in comparing samples obtained from Skinner
Creek. Subsequent sampling events will include a sampling station in
Skinner Creek upstream of the site to develop background values
specific to Skinner Creek. Table 5-20b uses background soil sample
SS13-01 for comparison of on-site pond sediments.

Based on Tables 5-2 Oa through 5-2 Oc, a number of inorganics exceed
presently established background.

5.4 SURFACE SOIL SAMPT.TNc; ANALYTICAL RESULTS

Twenty-three surface and near-surface soil samples were collected at
13 locations (see Figure 2-5) . SS01 through SS10 were on-site sample
locations and locations SS11 through SS13 were sampled to determine
background contaminant concentrations in soils; however, only sample
(SS13) in which no VDCs were detected was used as a background
reference. Location SS13 is upgradient of the active and suspected
fill areas. At all locations, a sample at a depth interval of 0 to 6
inches was collected and at locations SS01 through SS10, samples were
also collected at a depth interval of 12 to 18 inches. Additional
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SUMMARY OF SURFACE WATER INORGANICS ANALYSES

SKINNER LANDFILL
ALL VALUES IN UG/l (ppb)

Inorganic
Compound

Aluminum

Arsenic

Barium

Calcium

Chromium

Copper
<ji
u> Iron
CO

Lead

Magnesium

Manganese

Mercury

Potassium

Sodium

Tin

Zinc

No. of Detections/
No. of Valid
Observations

13/15

1/15

13/15

14/15

1/15

3/15

U/15

7/15

U/15

U/15

1/15

11/15

U/15

3/15

7/15

Highest Concen-
tration Detected/

Location

1940/SU12

11/SU12

8BO/SU12

370000/SU12

12/SU02

5.2/SW13

48100/SU13

9.2/SU14

88800/SU12

1150/SW13

0.3/SU01

33800/SU13

44400/SU07

72/SU09

58/SW12

Range of
Detections

0-1940

0-11

0-880

0-370000

0-12

0-5.2

0-48100

0-9.2

0-88800

0-1150

0-0.3

0-33800

0-44400

0-72

0-58

Maximum
Exceeds
Standards

or Criteria

NA

No

No

NA

No

No

NA

No

NA

NA

Yes

NA

NA

NA

NA

Maximum
Exceeds

Background
Concentration

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Ohio EPA*
River
Criteria
3745-1-32

NE

50

1000

NE

50 (hex)

NE

NE

50

NE

NE

0.2

NE

NE

NE

NE

Ohio EPA Aquatic
Quality
Acute

NE

360

HE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Life Water**
Criteria
Chronic

NE

190

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Background
Concentration

SU04

261

ND

47

98800

ND

ND

246

NO

29900

15

ND

2770

24500

ND

ND

NA - Not Available
NO - Not Detected
ill Not Established
J Estimatcd Value

• Ohio Water Q u a l i t y Standard^ 876:1023, 3745-1-3?
•• Olno (PA Aqu.it ic i ilc u.itn Uu.ilily Criteria DcveU>| (iu i del me:, (or loxic Chemical*; Huc.Ot'vc



TABLE 5-20a

SUMMARf OF SEDIMENT INORGANICS ANALYSES
EAST FORK of MILL CREEK

SKINNER LANDFILL
ALL VALUES IN HG/KC (ppm)

Background
No. of Detections/No. Highest Concentration Range of Concentration

Compound Of Valid Observations Detected/Location Detection SDIX-01

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Tin

Vanadium

Zinc

8/8

4/8

7/8

8/8

2/8

1/8

8/8

8/8

7/8

8/8

8/8

8/8

8/8

8/8

7/8

5/8

4/8

4/8

7/8

8/8

9,420/5003

49/S004

17/S013

357/S012

0.91/S013

4/S003

242,000/5002

17/S003

17/S003-S015

38/SD13

61. TOO/SO 12

194/S014

33,200/5002

1,910/5015

26/SD03

1,960/5012

250/S002

38/5004

24/SD1S

257/S012

3,200-9,420

0-49

0-17

35-357

0-0.91

0-4

16,300-242,000

9-17

0-17

11-38

13,600-61,700

7-194

3,820-33,200

345-1,910

0-26

0-1,960

0-250

0-38

0-24

29-257

7090

49

7.9

36

NO

NO

128K

14

14

14

18600

7

22700

730

22

NO

177

38

16

46

NA - Not Available
NO • Not Detected

IC • x 1000
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TABLE 5-20b

SUMMARY OF SEDIMENT INORGANICS ANALYSES
POND SAMPLES

SKINNER LANDFILL
ALL VALUES IN HG/KC (pen)

lac kg round
NO. of Ottect ions/No. Highest Concentration Range of Concentration

Compound Of Valid Observations Detected/location Detection SS13-01

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassiun

Sodium

Tin

Vanadium

:inc

4/4

2/4

2/4

4/4

1/4

2/4

4/4

4/4

4/4

4/4

4/4

4/4

4/4

4/4

4/4

4/4

3/4

2/4

4/4

4/4

15,900/5008

56/5008

23.67009

54/5011

0. 88/5011

4/5008- 5009

163,000/5010

26/5008

26/5008

61/5011

35.900/5008

511/5009

30.600/5010

724/S009

44/5008

3.020/S011

1,580/5010

51/5008

25/5008

131/S009

5,780-15.900

0-56

0-23.8

23-54

0-0.88 .

0-4

31,700-163,000

9.7-26

7.1-26

16-61

16,100-35,900

9-511

10,800-30,600

514-724

16-44

1,360-3,020

0-1580

0-51

13-25

49-131

7600

NO

6.7

124

0.7

NO

3980

11

12

16

17400

28

1620

2090

12

1120

439

NO

21

63

NA • Not Available
ND • Not Detected
K. • X 1000

5-40



TABLE 5-20C

SUMMARY OF SEDIMENT INORGANICS ANALYSES
SKINNER CREEK

SKINNER LANDFILL
ALL VALUES IN MG/KG (ppm)

Compound

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Tin

Vanad i urn

Zinc

Ho. of Detections/No.
Of Valid Observations

3/3

2/3

2/3

3/3

0/3

1/3

3/3

3/3

3/3

3/3

3/3

3/3

3/3

3/3

3/3

1/3

3/3

2/3

3/3

3/3

Highest Concentration
Detected/Location

11,600/8006

46/5001

10/SD06

143/5001

....

4/5006

77,200/SOOI

15/S001-S006

23/S007

20/S006

24,100/5001

46/5007

9,020/5001

2,330/5001

26/5001

1,850/5006

245/5007

66/5001

22/5007

82/5001

Range of
Detection

8,860-11,600

0-46

0-10

96-143

....

0-4

22,300-77,200

13-15

16-23

17-20

21,300-24,100

21-46

5,050-9,020

803-2,330

23-26

0-1,850

213-245

0-66

20-22

57-82

Background
Concent rat : on

SOCK -01

7090

49

7.9

36

NO

ND

12SK

14

14

14

18600

7

22700

730

22

ND

177

38

16

46

NA • Not Available
ND - Not Detected
K • X 1000

5-41
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background soil samples will need to be collected at each depth
interval to develop a statistically significant background with which
to compare subsequent data.

5.4.1 S/urfape £*9J1 ̂ Ifftil? Qtaanic Comound Pat**

Table F14 of Appendix F presents the VOC data for surface soil
sampling. A total of 8 VOCs were detected above the laboratory method
detection limits. Acetone and nethylene chloride were discounted as
laboratory introduced contaminants. The most significant contaminant
detected in the 0 to 6 inch interval was toluene with a concentration
of 2,500 ppb at SS12. No other contaminants were detected at
significant levels.

Surface soil sample SS12 is located off site near the West Chester,
Ohio Post Office, approximately 450 feet west of Skinner Creek. This
sample was originally designated to be a background sample. In this
situation toluene at this level of contamination may be a laboratory
introduced contaminant, although the laboratory did not qualify it as
such. The only contaminant detected above 10 ppb was 2-butanone at
SS04 with a concentration of 31 ppb. Table 5-21 lists the number,
ranges, and locations of those VOCs detected in the soils.

5.4.2 Surface Soi.| Kvffi Neutral/Acid Extracfc*hle Compound Da'ta

Table F15 in Appendix F summarizes the ENA analytical data for surface
and near-surface soils at the Skinner Landfill site. Eighteen EMA
compounds were detected at the surface (0 to 6 inches) including 11
PAH compounds.

Table 5-22 compares the surface soil BNA data with background
conditions. No criteria or typical concentrations have been
established for organic onrqxmnds in surface soil; however, background
surface soil sample SS13, which is upgradient from the Landfill area,
is used for comparative purposes. The highest cumulative
concentrations of ENA compounds in the surface soil (0 to 6 inches)
was found at locations SS03-01 and SS05-01 with concentrations of
40,240 ppb and 62,350 ppb, respectively. The highest ENA
concentration detected in the 0 to 6 inch interval was 23,000 ppb of
hexachlorobenzene at surface soil sample SS05-01. Surface soil
samples SS03 and SS05 are both located adjacent to storage tank
disposal areas. The most cannon compounds detected in the 0 to 6 inch
interval were f luoranthene and pyrene which were both detected at
eight discrete locations.

Cumulative BNA concentrations in the near-surface soils (12 to 18
inches) ranged from 0 to 2,030 ppb. The highest cumulative
concentrations were found at SS02-02 and SS05-02 with concentrations
of 2,030 ppb and 1,890 ppb, respectively. All BNA concentrations in

it
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TABLE 4-1

STATIC WATER LEVEL MEASUREMENTS
FRCM GRDUNDWATER MONITORING WELLS AT SKINNER LANDFILL

All values in feet above mean sea level (MSL)

Round 1 Round 2
Well Static Water Static Water
No. Level fMSLl Level (MSL)

GW06 649.93* 670.37
GW07 678.93 678.69
GW08 671.88 670.88
GW09 668.82 668.24

'--1 GW10 687.15 687.85
GW11 698.80 697.11
GW12 698.28 696.85
GW13 704.52 DRY
GW14 733.05 731.15
GW15 718.72 717.65
GW16 690.34 687.16
GW17 725.38 722.93
GW18 728.63 723.57
GW19 712.95 703.37
GW20 697.33 697.22
GW21 712.79 —
GW22 742.23 738.11
GW23 762.95 759.80

J
1
i

* Water level not representative of static conditions.

— No reading as well as inaccessible due to landfilling activities.

Note: Round 1 static water levels obtained during sanpling which
occurred between 13 May 1986 and 23 May 1986. Round 2 static
water levels were obtained during sanpling which occurred
between 19 August 1986 and 21 August 1986 (refer to Table 5-1)
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the eastern divide appears to flow along the axis
of the bedrock valley parallel to the main access
road to East Fork Mill Creek.

o Horizontal flow in the bedrock aquifer is not well
defined because of the small number of wells
screened entirely within the aquifer. However, it
appears that, at least in the upper 15 feet of the
bedrock aquifer, groundwater also flows from
bedrock highs toward the creeks and bedrock
valley.

o Based on water level measurements in the well
clusters, the vertical component of flow is
downward within the glacial sands and gravels,
downward from the glacial deposits to the bedrock
aquifer, and downward within the bedrock aquifer.

Based on the water level elevations observed in the wells and the .
elevation of East Fork Mill Creek, groundwater from the active
landfill and burled lagoon area appears to eventually discharge to
East Fork Mill, Creek. From the eastern two-thirds of the active
landfill area and the eastern one-half of the buried lagoon, flow is
directly to East Fork. The remaining flow is first parallel to the
main access road (along the bedrock valley) before discharging to East
Fork.

Groundwater gradients in the glacial outwash deposits range from .10
ft/ft (from GW22 south to East Fork) to .13 ft/ft (from GW14 east to
access road). These gradients are based on water level measurements
and on the water table map in Figure 4-7 for May 1986.

Slug tests were conducted to determine hydraulic conductivity in the
materials surrounding the screened intervals of the groundwater
monitoring wells. The tests were performed using the procedures
described in Section 2.2. Hydraulic conductivities were estimated
using the Bouwer and Rice (1976) method:

K = r2 In (Re/r ) 1 yo (1)
—-——————— . - . In— where,

2L t yt

K = hydraulic conductivity
r = radius of well casing
RS = effective radius over which y is dissipated
r = radius of borehole
L - length of screen
y - vertical distance between water level in the well and

equilibrium water table in the aquifer
t = time
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Since K, r , r Re and L are constant for a given well, (1/t) (In

J yo/y. must also be constant. Thus, field data should yield a straight
line when plotted as In y. versus t (Bouwer and Rice, 1976). The term
(1/t) (In yo/yt) is then obtained from the best fitting straight line
of this plot.

In evaluating Re, Bouwer and Rice (1976) developed the following
empirical equation relating the term In (Re/r) to the geometry of the
tested system:

Re_/l.l A + B In (D-H)/r \ x (2)
In — ~ ————— ——————————-\ where
rw
A,B - constants obtained from a nomcgram as a function

of ̂ w3 D » saturated thickness of aquifer
H = depth from the water table to the bottom of the well.

In evaluating the above equation, it should be noted that in a fully
penetrating situation (i.e., D - H) the term In ((D-H)r) cannot be
determined. In such a situation, the following empirical equation can
be used:

InRe/r =/!.! + c - (3)
where

C - dimensionless parameter obtained from a nomogram as a
function of K/rw.

A sensitivity analysis performed by Bouwer and Rice (1976) of the two
empirical formulas for calculating In Re/r shows that the
calculations have a 10 percent error margin for IX). 4H. This error
margin increases to 25 percent as L«H.

I Values for H, r , r , D and L were obtained from field observations.
The time versus recovery data was plotted on semi-log paper to obtain
the slope of the line which, as mentioned above, is substituted for
the term (1/t) In (yo/yt) . A computer program was developed to solve
the remainder of the equations to estimate the hydraulic conductivity
(K). The results are summarized in Table 4-2. , In wells screened ,
within the sands and gravels (wells GW07, 10,_14, 16, 19, 20, 21)
hydraulic conductivities range from 1.64 x 10~ cm/sec to 9*63 x 10~
cm/sec with an average hydraulic conductivity of 4.59 x 10~ cm/sec.
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To estimate the groundwater flow velocity within the sand and gravel
unit, the Darcy equation is used:

V-f where (4)

V - groundwater velocity,
K = hydraulic conductivity,
i = groundwater gtifldient, and
n « porosity

Assuming a porosity of 0.35 is typical for sand and gravel deposits
(Freeze and Cherry, 1979) and using an average hydraulic conductivity
of 4.59 x 10 cm/sec, the highest (.13 ft/ft) and lowest (.10 ft/ft)
groundwater gradients were used to calculate the velocities in the
glacial materials. (The hydaulic conductivity value used was the
average conductivity for all wells screened entirely within the
glacial aquifer.) In the western half of. the site, flow velocities
are approximately 1.70 x 10~- cm/sec or 4.83 ft/day. In the eastern
half, flow .velocities are approximatelŷ !. 31 x.lO~2..cm/sec or 3.72"
ft/day.-*

There is not a sufficient number of wells screened entirely within the
bedrock to precisely determine groundwater flow velocity in the
interbedded shales and limestones. Assuming that the groundwater flow
pattern in the upper 15 feet of bedrock is similar to that in the
overlying glacial deposits, a hydraulic gradient of 0.10 ft/ft is
estimated within the bedrock based on water level data from wells GW18
and GW09. Slug tests performed on bedrock wells GW9,_GW17 and GW18
showhydraulic conductivities to range from 8.46_x 10~ cm/sec to 4.32
x 10~ cm/sec with an average value of 3.25 x 10 cm/sec. Using an
estimated porosity value of 0.20 for fractured limestone (Freeze and
Cherry, 1979), an average groundwater flow velocity is estimated,
using equation 4 as 1.62 x 10 cm/sec, or 4.61 ft/day. It should be
stressed, however, that equation 1 is based on the assumption of a
porous, non-fractured medium. In a fractured system, flow may be
greater by several orders of magnitude depending on the frequency and
aperture of the fracture or joint systems. The nature of the bedrock
fracture system is not well defined. 4
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SECTION 5.0

ANALYTICAL RESULTS OF PHASE I
REMEDIAL INVESTIGATION SAMPLING

In accordance with the specifications in the Skinner landfill Quality
Assurance Project Plan (Doc. No. 130-WP1-QA-AYSG-1, 1985) and the
Sample and Analysis Plan (Doc. No. 130-WP1-QA-BATT-1, 1985) all
samples collected during Phase I remedial investigation activities
were properly preserved, packaged and shipped for chemical analysis.
All samples, except residential well samples, were analyzed through
the U.S. Environmental Protection Agency (U.S. EPA) Contract
Laboratory Program (CLP) which uses standardized analytical methods
and quality assurance/quality control procedures as specified in:

o U.S. EPA - CLP Statement of Work for Organics
Analysis: Multi-Media, Multiconcentration; July
1985 Revision

o U.S. EPA - CLP Statement of Work No. 785 for
Inorganics Analysis: Multi-Media,
Multiconcentration; September 1985 and Information
for Bidding (IFB) Amendment One, September 1985.

Residential well .samples,were sent to the.U.S. EPA Central Regional
Laboratory (CRL) in Region V for special analytical services for
drinking water quality analysis which require specific lower detection

I limits.

A uniform analytical results presentation procedure has been followed
> for all sample matrices throughout this section. Where appropriate,
I for the purposes of clarity and brevity, summary tables are presented

in place of the raw analytical results. Additional compound/location
specific data tables are given in Appendix F. The tables in Appendix
F list only those chemicals and sampling stations which were actually
associated with positive detections. Nondetects are not listed.

Full analytical documentation packages are on file at the Roy F.
Weston, Inc. office in Bannockburn, Illinois and can be supplied upon
request. The summary tables presented in the text provide the
frequency and range of detection for investigative and background
samples. Comparisons are also made to established standards and/or
guidance criteria. The following data reduction procedures were used
in evaluating the analytical data and preparing the summary tables:

o All data from U.S. EPA-CRL data validation section
was reviewed. All compounds shown as undetected by
the lrU" data qualifier were eliminated.
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o Compounds which were detected below method
detection limits but above instrument detection
limits (qualified with a "J" by the analytical
laboratory and are only estimated concentrations)
were included in the summary tables but are noted
as only semi-quantitative values.

o Compounds detected in laboratory blanks were
compared against noted sample concentrations. Any
values below five times the method blank
concentrations were treated as nondetects.

o Field blank samples were used to gauge the
potential external environmental effects on data
quality (this includes factors such as sample
collection procedures, sample equipment
decontamination residuals, dusty environments,
etc.).

o Duplicate samples were used to gauge data
reproduction and confidence. Data presented in
the summary tables are values from actual sample
results and not from duplicate samples.

At this juncture of the RI/FS, only two rounds of samples have been
collected, and additional sampling will be performed. Statistical
data reduction for upgradient samples has not been performed. As
additional data is received, more complex data reduction/screening
will be initiated in the development of the final remedial
investigation report.

The analytical results and interpretations for each environmental
matrix sampled are presented separately below. Whenever possible,
established standards or guidelines are presented for the identified
constituents to aid in evaluating the impact of site activities on the
various environmental media. Recommendations based on these results
are given in Section 9.

5.1 GROUNDWATER SAMPT.TTJG ANALYTICAL RESULTS

Two rounds of groundwater samples were collected during Phase I
sampling. Sample dates are summarized in Table 5-1. During the first
round of sampling, a total of 18 investigative groundwater samples and
4 quality assurance/quality control samples were collected. During
the second round of sampling 15 investigative samples and 4 quality
assurance/quality control samples were collected. There were three
less investigative samples during round two because well 8 did not
contain sufficient volume of water for sairpling, well 13 was dry, and



TABLE 5-1
SAMPLING INFORMATION
ROUND I AND ROUND II
SKINNER LANDFILL SITE

1

Location
Number

ROUND I

GU06-01

GW07-01

GW08-01

GU09-01

GU10-01

GW11-01

GU12-01

GU13-01

GUU-01

GU15-01

GU16-01

GU17-01

GU18-01

GW19-01

GW20-01

GW21-01

GU22-01

GW23-01

Sample
Date

5/23/86

5/23/86

5/19/86

5/15/86

5/15/86

5/18/86

5/16/86

5/19/86

5/18/86

5/13/86

5/13/86

5/13/86

5/13/86

5/22/86

5/22/86

5/19/86

5/13/86

5/15/86

Static
Water
MSL

649.93

678.93

671.88

668.82

687.15

698.80

698.28

704.52

733.05

718.72

690.34

725.38

728.63

712.95

697.33

712.79

742.23

762.95

Well
Volume
(gal.)

0.0

4.0

1.5

1.5

10.0

6.0

6.0

1.5

5.0

6.0

6.0

9.0

5.0

7.0

6.0

4.5

7.0

4.0

Volume
Purged
(gal.)

0.0

1.0

3.0

1.0

5.0

3.0

3.2

1.0

3.3

3.0

3.2

3.0

3.0

3.0

3.0

3.0

3.0

3.5

Comments

silty

brown, silty

clear to si ightly

gray-brown, silty

gray-brown, si I ty

clear

cloudy

brown, si ightly si I ty

brown, silty

brown, silty

brown, si 1 ty

clear

clear

brown, silty

gray, cloudy w/ leachate
odor
clear to slightly silty

dark gray, si ight
solvent odor
slightly si Ity

5-3



TABLE 5-1 (Cont.)
SAMPLING INFORMATION
ROUND I AND ROUND II
SKINNER LANDFILL SITE

Location
Number

ROUND II

GU06-02

GU07-02

GW09-02

GU10-02

GU11-02

GU12-02

GWU-02

GU15-02

GU16-02

GU17-02

GUI 8 -02

GW19-02

GW20-02

GU22-02

GW23-02

Sample
Date

8/21/86

8/21/86

8/21/86

8/21/86

8/21/86

8/21/86

8/21/86

8/20/86

8/20/86

8/19/86

8/19/86

8/20/86

8/20/86

8/19/86

8/19/86

Static
Water
HSL

670.37

678.69

668.24

687.85

697.11

696.85

731.15

717.65

687.16

722.93

723.57

703.37

697.22

738.11

759.80

Well
Volume
(gal.)

10.0

6.0

5.0

6.5

5.0

5.0

...

3.5

3.5

7.5

2.0

0.8

6.0

5.0

1.5

Volume
Purged
(gal.) Comments

3.0

3.0

3.0 Did not collect a
complete sample

3.0

3.0

3.0

3.0

2.0 Bailed dry twice

3.0

3.0

3.0

3.5 Did not collect a
complete sample

3.0

3.0

3.0 Did not col lect a
complete sample

5-4
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well 21 was covered with fresh fill from the active landfill operation
and was, therefore, inaccessible.

The samples were analyzed for Hazardous Substance List (HSL) volatile
organic compounds, base neutral/acid extractable compounds,
pesticides/PCBs, and inorganic ccnpounds. In addition, a subset of
samples was analyzed for alkalinity, ammonia, chloride, nitrate,
sulfate and total suspended solids. Specific conductance, pH and
temperature measurements were recorded in the field. Only the
detected ccnpounds will be presented in summary tables in the main
portion of the text for brevity and clarity. Additional data tables
are presented in Appendix F.

5.1.1 Groundwater Field Parameters and General Indicator Parameters

Temperature, pH, and specific conductivity measurements were obtained
in the field for all groundwater samples. A subset of samples was
also analyzed for general indicator parameters as specified by the
U.S. EPA remedial project manager. The data are presented in Tables
5-2 and 5-3.

The pH for groundwater samples was found to range from 6.0 to
approximately 7.9 standard units with no apparent areal distribution
pattern or trend from upgradient to downgradient of disposal areas.
The specific conductance showed a large variation ranging from 300
umhos/cm to as high as 1,850 umhos/cm during the first round of
sampling. A similar range of specific conductance measurements was
observed during the second round of sampling.

Based on groundwater flow directions, well GW23 appears to be a
reliable upgradient water quality monitoring point. Specific
conductance values from this well ranged from 500 to 667 umhos/cm.
The specific conductance of groundwater from monitoring wells in the
vicinity and immediately downgradient of the main disposal area (i.e.
active landfill, central shoulder area and the buried lagoon) is
generally two to three times greater than in the upgradient well. The
furthest downgradient wells (GW06, GW07 and GW08) show background
specific conductance values.

During the field effort, the U.S. EPA remedial response manager
requested some samples to be analyzed for additional indicator
parameters. These results are presented in Table 5-3. Alkalinity was
found to range from 527 mg/1 to 11,400 mg/1, the well showing the
highest value being located within the boundaries of the active fill
area. Chloride exceeded secondary drinking water standards in wells
GW11 and GW20 and sulfate exceeded the secondary drinking water
standards in wells GW11 and GW12. It should be mentioned; however,
that secondary drinking water standards are not based on health risks
but water appearance and palatability.
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TABLE 5-2

SUMIftRY OF FIELD PARAMETER DATA
FOR GROUNDWATER SAMPLES AT SKINNER LANDFILL

Round 1 Round 2

Well NO.

GW06
GW07
GW08
GW09
GW10
GW11
GW12
GW13
GW14
GW15
GW16
GW17
GW18
GW19
GW20
GW21
GW22
GW23

pH
fUhitsl

6.45
6.94
7.30
7.30
6.88
6.99

7.31
6.75
6.89
6.60
6.64
7.88
6.78
6.75
6.45
7.50

Spec. Gond.
furnhos/qn)

700
640
525
1220
1190
1850

300
880
1000
1250
1170
490
1600
1095
780
500

35-
13.0
11.0
13.0
14.0
13.2
13.0

12.2
12.0
11.0
14.5
15.0
13.5
14.0
12.5
12.0
12.8

PH
rtJnitsl

6.58
—
7.19
—
6.49
6.67

7.14
6.73
6.65
6.56
6.61
6.80
6.53
—
6.00
6.72

Spec. Oond.
funihos/cm)

833
—
648
—

2617
2203

315
1193
1217
1170
1290
610
2740
—

1148
667

Jemp
-TC1

18.8
—
15.2
—
17.1
16.7

16.8
16.2
14.0
17.5
17.3
14.2
13.7
—
18.5
17.7
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TABLE 5-3
SUMiARY OF GENERAL TESTS

FOR GROUNDWATER SAMPLES AT SKINNER LANDFILL
All Values in rog/1

Well
Alkalinity
(as CaCX>3)

Armenia
Nitrogen

Nitrate
Nitrogen Chloride Sulfate

Total
Sus. Sol.

1270

527
2610
1040
1360

6860
1260
6330
607
883

3040

11400

4.4
20
16
13

6.7
13
35
14
0.2
36

3.5

0.15

0.15
0.55
4.1

1.4
0.65

42

46
200
270
220

3
98
120
79
86

840

82

90

16
80
560
540

60
64
92
60
130

37

1890

986?-
269

4840}
2860
3690

* - Denotes analysis using a Round 2 sample; other wells analyzed using a Round 1
sample.

Denotes a parameter analyzed from a Round 1 sample.
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5.1.2 Groundwater Volatile Organic Compound Data

Table Fl in Appendix F presents the analytical data for volatile
organic compounds (TOGS) in the groundwater samples, while Table 5-4
presents the data in summary form. Methylene chloride and acetone
were detected in nearly all sanples generally at low levels. These
compounds were also detected in field blanks and laboratory blanks.
In addition, 2-butanone and toluene were identified in seme of the
laboratory blanks in concentrations as high as 10 ppb. At low levels,
all four of these compounds are cannon laboratory contaminants
(Laboratory Data validation Functional Guidelines for Evaluating
Organics Analyses, February 1988) and therefore may not be
representative of on-site groundwater chemistry. It should be noted
however that acetone, methylene chloride and toluene were noted in
some samples to exceed laboratory blank concentrations by more than 10
times and in some instances by a few order of magnitude (refer to
sample GW20). At such locations these conpounds may be present in the
groundwater and are therefore included as positive detections on Table
5-4. Despite the high level detection of these compounds in a few
samples, it is still believed that the contamination may be laboratory
introducted based on the following observations:

o High level detections were generally not reproducible
between the two rounds of sampling.

o Acetone was used during field decontamination procedures.

o Sporadic high levels of methylene chloride and acetone have
been regularly seen in laboratory data from other
investigation sites.

Analytical results from subsequent sampling events will help determine
if these compounds are present in the groundwater.

One area! distribution of the most connonly detected VDCs is given in
Figures 5-1 and 5-2. Monitoring wells GW20, GW21 and GW22 showed the
highest concentrations and greatest variety of VOCs in groundwater
with the same array of contaminants being detected during both rounds
of sampling. These wells are located within and immediately
downgradient of the active disposal area and the buried lagoon.
Background well GW23 did not show the presence of any volatile organic
compounds.

Benzene was the most commonly detected VDC in concentrations ranging
as high as 2,000 ppb in monitoring well GW22. Monitoring wells GW15,
GW17 and GW18 showed elevated benzene only during the first round of
sampling which may be reflective of residual contamination in the
analytical instruments as they were analyzed with the more
concentrated samples from wells GW20, GW21 and GW22. Also associated
with the wells downgradient of the disposal area are elevated levels
of toluene, xylene and ethylbenzene.



TABLE 5-4

SUMMARY OF GROUNDUATER VOLATILE ORGANIC
COMPOUND DATA FOR SKINNER LANDFILL

ALL VALUES IN UG/L (ppb)

INVESTIGATIVE SAMPLES BACKGROUND SAMPLES

Ln
I
VO

Constituents

1,1,1-Trichloroethane
1, 1-Dichloroethane
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
Tetrachloroethene
Toluene
Total Xylenes
1,2-Dichloroethene (Total)
Vinyl Chloride
Acetone
Methyl Chloride

No. of Positive Detections/
No. of Valid Observations

1/29
1/29
9/29
2/29
1/29
3/29
2/29
2/29
2/29
6/29
2/29
3/29
1/29
6/29
6/29

Range of
Detections

12J
U

1.6J-2000
3J-6.7
8

17-41J
1J-3.1J
19J-80
4J-20J

1.3J-1500
3AJ-180
11-21J
4J

9.5J-5900
K-4100

No. of Positive Detections/
No.of Valid Observations

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

Range of
Detections

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

J - Detected below method detection l i m i t but above
instrument detection l i m i t . Value given is estimated.

ND - Not Detected
NOTE: Number of valid observations includes two rounds of sampling.

Background samples are from well GU23.
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1,2-dichloroethene was detected in well GW07 in similar quantities
during both rounds of sampling. Vinyl chloride and 1,1-dichloroethane
were also detected in this well in trace quantities, however, only
during the first round of sampling.

Most other VOCs detected in the groundwater wells were either near or
below method detection limits and were only detected in one of the two
rounds of sampling. Such sporadic low level detections are either
indicative of general widespread low level VOC contamination or are
false analytical positives not reflective of overall groundwater
chemistry.

Table 5-5 compares the maximum VOC concentrations to established
groundwater standards and guidelines. The primary volatile organic,
compound of concern is benzene which has been repeatedly detected in a
series of downgradient wells at concentrations exceeding the maximum
contaminant levels (MCLs); Carbon tetrachloride, tetrachloroethene
and vinyl chloride were also detected in different wells at levels
above MCLs. It should be noted, however, that each of those three
compounds was only detected during the first round sampling. At this
point it is, therefore, uncertain whether those compounds are truly
present above MCLs.

5.1.3 Groundwater Base Neutral/Acid Extractable Data

Table 5-6 summarizes the groundwater base neutral/acid extractable
(BNA) data. Bis(2-ethylhexyl)phthalate was detected in method blank
samples in concentrations ranging up to 28 ppb. In addition,
di-n-butylphthalate was detected in low concentrations in field blank
samples. In LflFT̂ fcorv Data v̂ iĵ tion Functional Guidelines for
Evaluating Qroanics Data (February, 1988), the phthalate esters are
identified as common laboratory introduced contaminants. Based on
these observations, these BNA compounds, at low levels, are believed
to be introduced either during sampling or in the laboratory.
Regardless of the origin of these compounds they are not believed to
be representative of existing on-site groundwater chemistry.
Background well GW23 showed all BNA compounds to be nondetectable.
The area! distribution of BNA compounds is shown in Figures 5-3 and
5-4.

Total semi-volatiles detected in downgradient groundwater samples
collected during Round I ranged from 0 to 180 ppb. The analytical
data in Table F2 show that bis(2-chloroethyl) ether was found in
samples GW10 and GW20 at 23 and 180 ppb, respectively. Napthalene was
also detected in GW22 at an estimated concentration of 17 ppb and in
well GW-18 at an estimated concentration of 10 ppb. It was not
detected, however, in GW18 during Round 2 sampling. Aside from these
wells, total semi-volatiles detected were below detection limits and
concentrations were estimated.
Total semi-volatiles detected in groundwater samples collected during
Round II ranged from 1.2 to 3,190 ppb. The highest semi-volatile
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TABLE 5-5

CRITERIA COMPARISONS
FOR GROUNDWATER VOC'S

SKINNER LANDFILL

OVERBURDEN BEDROCK
MAX. CONC/WELL NO. MAX. CONC/WELL NO.

EXCEEDS STANDARDS OR
CRITERIA

OVERBURDEN BEDROCK

SDUA MAXIMUM "\ /
CONTAMINANT SDUA GOAL . «
LEVEL (MCL) HCLs •

1, 1, 1-Trichloroethane

1, 1 -Dichloroethane

Benzene

Carbon Tetrachloride

Chlorobenzene

Chloroform
Ul
JL Chlocoethane

Ethylbenzene

Tetrachloroethene

Toluene

Xylenes

1 ,2-Dichloroethene

Vinyl Chloride

Acetone

Hethylene Chloride

12/GU16

1J/GU07

2000/GU22

6.7/GUU

8/GW21

3.1J/GUH

19/GU10

80/GU22

0

1500/GW20

180/GU22

27/GW07

4J/GU07

5900/GW20

A100/GU20

0

0

340/GU17

0

0

0

0

0

20J/GU17

0

0

0

0

500/GU06

15J/GU06

No

NO

Yes

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

200

NE

5

5

NE

100

NE

NE

NE

NE

NE

NE

2

NE

NE

200

NE

0

0

60

NE

NE

680

0

2000

NE

70

0

NE

NE

NE - Not Established

J - Detected below method detection l i m i t but iilxivc-
instrument detection l i m i t . Value given is estimated.



TABLE 5-6

SUMMARY OF GROUNDUATER SNA ANALYSES
SKINNER LANDFILL

ALL VALUES IN UC/L (ppb)

INVESTIGATIVE SAMPLES BACKGROUND SAMPLES

Constituents
No. of Positive Detections/ Range of
No. of Valid Observations Detections

No. of Positive Detections/ Range of
No. of Valid Observations Detections

1,4-Dichlorobenzene
2-Hethylnaphthalene
4-Chloroaniline
4-HethyIphenol
Benzoic Acid
Di-n-Butylphthalate
N-Nitrosodiphenylamine
Naphthalene
PentachIorophenoI
Phenol
bis(2-chloroethyl)Ether
bis(2-chloroisopropyl)Ether

2/27
1/27
2/27
1/27
1/27
4/27
1/27
5/27
6/27
1/27
2/27
1/27

3.5J-8.2J
3J

7J-46J
UO
2800
2J-3J
1.2J

3J-29J
15J-260
34J

23J-30
1.8J

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

NO
NO
MO
NO
NO
NO
NO
NO
ND
NO
ND
ND

J - Detected below method detection l i m i t but above
instrument detection limit. Value given is estimated.

ND - Not Detected

NOTE: Number of valid observations includes two rounds of sampling.
Background samples are from well GW23.
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BNA ANALYSIS DATA (CONCS. IN PPB)

Constituents
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4-Methy l phenol
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Oi-n-Butylphthalate
H-Mitrosodiphenylarair^
Mapthalene
Pentachlorophenol

bis(2-CMoroethyl)Ether
bis(2-Chloroisopropyl)Ether |
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Compound

TABLE 5-21

SUMMARY OF SURFACE SOIL VOC ANALYSES
SKINNER LANDFILL

ALL VALUES IN UG/KG (ppb)

No. of
Detections/
No. of Valid
Observations

Highest
Concentration
Detected/
Location

Range of
Detection

Background
Concentration
SS13-01

1,1, 1-Trichloroethane
2-Butanone
Benzene
Carbon Disulfide
Tetrachloroethene
Toluene

1/23
1/23
4/23
1/23
1/23
4/23

4.9J/SS05-02
31J/SS05-02
2.2J/SS02-01
10 /SS11-01
2.1J/SS05-01
2500 /SS12-01

0-4.9
0-31
0-4
0-10
0-2.1
0-2500

J
J

J

ND
ND
ND
ND
ND
ND

ND - Not Detected
J - Estimated Value



TABLE 5-22

SUMMARY OF SURFACE SOIL BNA ANALYSES
SKINNER LANDFILL

ALL VALUES IN UG/KG (ppb)

Compound

Acenaphthylene
Anthracene
Benzo ( a ) anthracene
Benzo(a)pyrene
Benzo (b) fluoranthene
Benzo (g,h, i)perylene
Benzo (k) fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-Butylphthalate
Di-n-Octylphthalate
Fluoranthene
Hexachlorobenzene
Indeno(l, 2, 3-cd)pyrene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
Bis(2-Ethylhexyl)phthalate

No. of
Detections/
No. of Vali(
Observation!

1/23
1/23
7/23
1/23
8/23
3/23
3/23
2/23

11/23
2/23
1/23

11/23
1/23
4/23
1/23
8/23
11/23
11/23

Highest
Concentration

i Detected/
5 Location

940J/SS05-01
340J/SS03-01
4340J/SS05-01
5600 /SS03-01
6170J/SS05-01
1700J/SS05-01
760J/SS01-01
7000 /SS03-01
5560 /SS05-01
490J/SS07-01
70J/SS10-01

7900 /SS05-01
23000J/SS05-01
1500J/SS03-01
110J/SS12-01
420J/SS05-01
8500 /SS05-01
1740 /SS05-01

Range o:
Detecti*

0-940
0-340
0-4340
0-5600
0-6170
0-1700
0-760
0-7000
0-5560
0-490
0-70
0-7900
0-23000
0-1500
0-110
0-4200
0-8500
0-1740

e
an

J
J

J
J
J

J
J

J
J
J

Background
Concentration
SS13-01

ND
ND
40 J
ND
100 J
ND
ND
ND
60 J
ND
ND
60 J
ND
ND
ND
50 J
70 J
ND

ND - Not Detected
J - Estimated Value
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the 12 to 18 inch interval soil samples were considerably less than
corresponding 0 to 6 inch interval surface soil samples with one
exception except at sanple location SS06 where bis(2-ethyl hexyl)
phthalate increased from not detected to an estimated concentration of
160 ppb.

5.4.3 Surface Soil Pesticide/PCB Data

Table F16 in Appendix F presents the PCB/Besticide data for surface
soil samples at the Skinner T»ncWn site. No pesticides were
detected in the surface soil samples, but one PCS compound, Aroclor
1254, was found at sampling location SS07 in the active landfill area.
The concentration was 980 ppb, and the ccnpound was detected in both
soil intervals from 0 to 6 inches and 12 to 18 inches. Sanple SS07
was taken in the central shoulder area of the site.

5.4.4 ?̂ nrface Sô l Inorganic

Table F17 in Appendix F sumnarizes the inorganic analytical data.
For the purposes of this interim report, Table 5-23 compares the
highest inorganic concentrations detected in surface soils at the
Skinner site with typical U.S. soil data and background sanple SS13.
Surface soil sample SS07 exceeded background concentrations for
barium, cadmium, chromium, copper, lead, mercury, nickel and zinc.
Typical U.S. soil concentrations were also exceeded for cadmium,
capper, lead and mercury at SS07. cyanide was detected at SS07 in
both sanpling depth intervals and at the 0 to 6 inch interval at SS08.
All three samples exceeded background levels.

As mentioned previously, subsequent sanpling events will include a
sufficient number of background sampling locations to develop a
statistical background for local soils at each depth interval.
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Compound

Aluminum

Ant imony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Tin

Vanadium

Zinc

i

TABLE 5-23
SUMMARY OF SURFACE SOIL INORGANICS ANALYSES

SKINNER LANDFILL
ALL VALUES IN MC/KC <ppm>

No. of Detections/No.
Of Valid Observations

23/23

2/23

H/23

23/23

6/23

1/23

23/23

23/23

20/23

23/23

3/23

23/23

23/23

22/23

23/23

1/23

22/23

23/23

16/23

3/23

23/23

23/23

Highest Concentration Range of Typical U.S. Soil Concen-
Detec ted/Location Detection tration Range/Average <1)

14700/SSO*

23/SS06

15/SS10

460/SS07

0.9/SS10

11/SS07

210K/SS09

89/SS07

15/SS04

574/SS07

1.8/SS08

61600/SS10

1030/SS07

45600/SS09

2780/SS02

0.7/SS07

86/SS07

4810/SS06

1990/SS09

408/SS06

29/SS10

10200/SS07

2570-U700

0-23

0-15

7-460

0-0.9

0-11

845 -21 OK

6.7-89

0-15

12-574

0-1.8

10800-61600

6.8-1030

0-45600

43-2700

0-0.7

0-86

584-4810

0-1990

0-408

3'.9-29

18-10200

10K-300K/71K

2-10/-

1-50/5

100-3K/430

0.1-40/6

0.01-0.7/0.06

NA

1- IK/100

1-40/8

2-100/30

NA

NA

2-200/10

600-6K/5K

20-3K/600

0.01-0.3/0.03

5-500/40

NA

NA

2-200/10

20-500/100

10-300/50

Background
Concentration

SS13-01

7600

NO

6.7

124

0.7

NO

3980 w ̂

11

12

16

NO

17400

28

1620

2090

NO

12 >^

1120

439

ND

21

63

NA • Not Available
ND • Not Detected
J • Estimated Value
K • X 1000

(1>- Source: Hazardous Waste Land Treatment, USEPA SU-874. April 1983.
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SECTION 6.0

RESULTS OF BIOLOGICAL SAMPLING

This section of the report summarizes field investigations conducted
14-17 April 1986 on the fish and macroinvertebrate fauna of East Fork
Hill Creek and Skinner Creek.

The goals of this investigation were as follows:

o To compile a list of species which occur in each
creek and to determine if any threatened or
endangered species of fish are present.

o To assess the relative health, based on diversity
indices and equitability values, of
nacroinvertebrate and fish ccnmunities of both
creeks, and to characterize the biological
integrity of the two streams relative to possible
influences from the Skinner site.

I 6.1 METHODS

6.1.1 Sampling Site Locations

' East Fork Mill Creek forms the southern boundary of the Skinner site.
In order to determine the effects of the Skinner site on this creek,

I sampling stations were established upstream, adjacent to, and
i downstream of the site. Since Skinner Creek is contained within the

site, its entire length was treated as a single sampling location.

I

A schematic of the sampling locations for both East Fork Mill Creek
and Skinner Creek is presented in Figure 6-1. The following presents
a detailed discussion of the biological sampling procedures used
during the survey.

6.2

Macroinvertebrates were collected from three localities on East Fork
Mill Creek and throughout the entire length of Skinner Creek.
Sampling was conducted on 15 and 16 April 1986 and consisted of
several techniques including Surber sampling, natural substrate
sampling, pelagic sweeps, and kick-net sampling.

6.2.1 Quantitative Sampling

A Surber stream bottom sampler was used for a quantitative
determination of insects, insect larvae, and other forms of
macroscopic life. The Surber sampler consists of two 12" X 12"
folding brass frames and a large sampling net. The upright frame
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FIGURE 6-1 BIOLOGICAL SAMPLE LOCATIONS
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holds the net and the other frame defines the area to be sampled.
After the frame was seated on the stream bottom, the substrate within
the frame, down to twelve inches deep, was disturbed so that any
animal life would drift into the net. Invertebrates and debris
collected in the net were placed in 1 liter plastic bags and preserved
with a solution of 10% formalin and alcohol.

6.2.2 CMflil i'tative Sampling

Natural substrate sampling, pelagic sweeps, and kick screen sampling
were used to qualitatively survey each locality for
macroinvertebrates. Organisms were picked off large and small objects
in all types of habitats (riffles, pools, undercut banks, emergent
vegetation, detrital accumulations, etc. ) ; pelagic sweeps were made in
fast and still waters; and a kick screen was used to collect benthic
organisms in all habitats.

In order to ensure a more accurate comparison between stations, all
qualitative sampling was equivalent in terms of time and effort. All
organisms collected were preserved in a solution of 10% formalin and
alcohol.

6.2.3

Material collected by each of the sampling methods was washed through
a series of graded sieves. All invertebrates retained on a No. 30
U.S. Standard sieve with mesh openings of 0.023 inch were picked and
sorted for analysis. Small organisms, or animals bound in debris,
were isolated by a variety of techniques including staining with rose
bengal, or by use of density gradient modifiers such as Ludox
(CuPont) , sugar, or salt. All organisms were identified to the lowest
practical grouping and enumerated.

The complexity of data associated with benthic macroinvertebrate
communities has led to the use of various biological indices in order
to provide fuller understanding of the data and/or to simplify their
presentation and interpretation. The mathematical treatment of data
describing the number of individuals (abundance) per group (or taxon)
and the number of taxa present in a oozmunity (richness) is termed a
"diversity index" (Weber, 1973) . This index was used for
macroinvertebrate samples from East Fork Mill and Skinner Creeks.
Since environmental stress frequently reduces community diversity,
such an index is a potentially valuable tool provided that the change
in value of the index is related to the intensity of the stress.
Diversity values higher than 3.3 are generally representative of
pristine areas, while lower values are considered indicative of
stressed environments (Weber, 1973) . These data were used in
conjunction with equitability, a measure of evenness of species
distribution based on numbers expected versus numbers observed
(equitability values range from 0 to 1) .
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6.3 FISH

Fish sampling locations on East Fork Mill Crack were the sane
locations sampled for macroinvertebrates, with the following
exception: the section of East Fork Mill Creek which forms the
southeast boundary of the Skinner site was split into two sections -
upper and lower. East Fork Mill Creek in the vicinity of the Skinner
site was channelized in 1980, eliminating all natural creek barriers
and enabling fish to move freely upstream and downstream. Since the
on-site sampling reach was comparatively longer than either the
above-site or belov-site reaches, this necessitated a more
concentrated sampling effort in the on-site reach. For this reason,
the on-site reach was divided into an upper and lower section.

Typically, a 1/4" mesh seine was pulled through flowing pools and
quiet waters or used as a block net in riffles and shallow runs, among
vegetation, or around shoreline brush while these areas were "kicked"
by another member of the party moving toward the seine. Dip nets were
used to collect fish in all habitats, especially those which presented
narrow openings between brush or undercut banks. At each locality,
collecting was terminated when no new species (for that locality) were
collected — usually after one hour had boon spent.

Except for those specimens preserved in 10% formalin for a voucher
collection, all specimens were identified, enumerated, and released.
The voucher collection currently resides in the Life Systems
Department of HESTQN in Nest Chester, Pennsylvania. A report to the
Ohio Department of Natural Resources on the number and species
collected is presently being prepared in accordance with the
guidelines of WESTON's Ohio Scientific Collecting Permit.

6.4 PFprjIJg AND DISCUSSION

A comparison of the macroinvertebrates collected from East Fork Mill
Creek and Skinner Creek is presented in Table 6-1. A seminary of the
analyses for each locality, including number of organisms, number of
species, diversity (d) , and equitability (e) is provided in Table 6-2.

Table 6-3 provides a list of fish species collected from East Fork
Mill Creek. Table 6-4 presents data on the physical characteristics
of East Fork Mill Creek and Skinner Creek.

6.4.1 Eagt Fffi-tc ]*i,jil Creek

6.4.1.1 Macroinvertebrates

A total of thirty-nine species of aquatic inacroinvertebrates was
collected from three locations in East Fork Mill Creek through
qualitative and quantitative sampling. Qualitative sampling yielded
twenty-six species; quantitative sanpling yielded seventeen species.
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TABLE 6-1

MACRDINVhKrEHRATE SPECIES COLLECTED
SKINNER CREEK AND EAST PORK MILL CREEK

Fork Mill Creek
Skinner Creek2 Upstream On Site Downstream
Surber flyal Surber n»̂ l Surber dual Surber Qual

!

I Nematoda 2
Annelida

i Oligochaeta
I Luntoriculidae 3 2 2 2 1 9

Haplotaxidae 1
Lurobricidae 1

I Hirudinea 3 1 1

Arthropoda
] Crustacea

Amphipoda
Gamnaridae

Crangonyx setodactylus 20 11 1 12 7

Isopoda
Asellidae

Lirceus sp. 17 13 15 12 27 9 25

Decapoda
Carabaridae

Canibarus sp. 1 1
Orconectes sp. 1 i

Insecta
Ephemeroptera
Baetidae
Baetis s p . 4 2 2 2

Caenidae
Caenis sp. 1

Heptageniidae
Stenonema minnetonka 5 2 8

Stenonema tripunctatum 17 2 1 19

J Leptophlebiidae
; Paraleptephebia sp.

Odonata
' Lestidae 1

Coenagrionide
Argia sp. 1
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TABLE 6-1 (Continued)

MACROINVERTEBRATE SPECIES COLLECTED
SKINNER CREEK AND EAST FORK HILL CREEK

Creek

Pleocptera
Nemouridae
Anphineroura delosa

Perlodidae
Isoperla bilineata

Isoperla clio

Perlidae
Paragnetina sp.

Megaloptera
Sialidae
Sialis mohri

Sialis aegualis

Heteroptera
Gerridae
Neogerris sp.

Veliidae
Microvelia sp.

Trichoptera
Hydropsychidae
Qieumatopsyche sp.

Limnephilidae
Ironoquia sp.

Neophylax sp.

Rhyacophilidae
Rhyacophila sp.

Coleoptera
Noteridae
Suphisellus sp.
(c.f. punctiocollis)

87

oual

50

1

2

4

12

Upstream
Surber

On Site Downstream
Surber Qual

1

6
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TABLE 6-1 (Continued)

Surber-1

Hydrcphilidae
Psephenidae
Psephenus herricki

Ectopria sp.

Elmidae
Stenelmis crenata

Stenelmis sp. (larvae)

Diptera
Tipulidae
Hexatoma sp.

Tipula sp.

Culicidae
Aedes sp.

Anopheles sp.

Chironomidae
Unid. dipteran papa

OEERA!]
!K AMD

SSS!̂ojaT*
i

i

[E SPECIES COLLECTED
EAST FORK MILL CREEK

p^ct" F°rk Mill
Upstream On Site
Surber ouai Surber Ouz

1

14 10 17 5

1 2

6 1

1 6 2

Creek
Downstream

ji Surber Qual

1

2 11

1

1

1 10

4
2

45

1

3 27
6

24
7

97
121

28 13
6

135

1 Sample collected with Surber technique (quantitative)
Qualitative (grab) sample.
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TABLE 6-2

MACroiNVERTEBRATE FORMATION ANALYSES
BASED ON RESULTS OF QUANTITATIVE (SURBER) AND QUALITATIVE

SAMPLES FROM EAST FORK HILL CREEK AND
SKINNER CREEK, BUTLER COUNTY,

OHIO (15, 16 ARIL 1986)

No. of
Organisms Diversity Equitability

Station No. Method per sq. meter fdl fe) No. of Species

#4 E. Fork Mill Quantitative 80 2.9 0.8 14
Creek, Up-
stream Qualitative - 3.3 0.9 16

#3 E. Fork Mill Quantitative 259 1.8 0.5 9
Creek, On
Site Qualitative - 2.8 0.7 14

#1 E. Fork Mill Quantitative 46 2.8 2.4 10
Creek, Down-
stream Qualitative - 1.0 0.4 19

#2 Skinner Quantitative 107 1.2 0.3 9
Creek

Qualitative - 3.1 0.5 25
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TABLE 6-3

FISH SPECIES COLLECTED FROM EAST FORK
MELL CREEK IN THE VTCENTTY OF THE SKINNER
SITE, BUTLER COUNTY, OHIO (14 APRIL 1986)

E. Fork
E. Fork Mill

Species (Cannon, flame)

Cyprinidae (Minnows)

(Stoneroller

Ericymba buccata
(Silver jaw minnow)

(Striped shiner)

(southern redbelly dace)

Pimephales notatus
(Bluntnose minnow

Rhinichthvs atratuius
(Blacknose dace)

Rhinichthvs câ ractae
(Longnose dace)

(Creek chub)

Centrarchidate (Sunfishes)
Lepomis cvanellus
(Green sunfish

Percidae (Perches)
Etheostoma Caeruleura
(Rainbow Darter)

Number of Species
Number of Specimens

E. Fork Mill Creek Creek
Mill Creek On Site On Site
Upstroy (Upper) (Lower)

10

1 1

i
20 5 50

1

1

15 15

1

10 8 2

1 2

8 5

5 6 7
47 53 69

E. Fork
Mill Creek
Downstream

11

3

1

5

1

5
26

Total Number of Species: 10
Total Number of Specimens: 195
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TABLE 6-4

STREAM CHARACTERIZATION OF EAST FORK HILL CREEK AND SKINNER CREEK

E. Fork E. Fork Hill E. Fork Mill E. Fork -
Hill Creek Creek On Creek On Hill Creek

Site (Unoer) Site flower) Downstream

Length of Reach
Studied (ft) 600

Width (ft)
Maximum 20
Minimum 10
Average 15

Depth (in)
Maximum 30
Minimum 1

Bank Type (%)
Overhang 5
Steep 90
Sloping 5

Stream Cover (%) 75

Bottom Material (%)
Bedrock 20
Boulders 30
Large Cobble 20
Cobble 20
Gravel 10
Sand
Detritus

Habitat Type (%)
Pool
Run/Pool 10
Run 10
Riffle 80

210

20
5
10

12
1

80
20

10

50
10
30

10

10

70
20

330

20
5
15

36
1

50
50

80

80
10
5
5

20

80

300

30
10
15

12
1

20
80

75

80
10
5
5

10
30
60

Skinner Creek

600

4
1
2

24
1

75

25

100

20
60
10
5
5

20

40
40
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TABLE 6-4 (Continued)

STREAM CHARACTERIZATION OF EAST FORK MILL CREEK AND SKINNER CREEK

E. Fork E. Fork Mill E. Fork Mill E. Fork
Mill Creek Creek On Creek On Mill creek
Upstream Site flJuperl Site flower) Downstream Skinner Creek

i
Current (ft/sec)

] Maximum 2.2 1.4 1.5 2.0 1.2
! Minimum 0.1 0.1 0.1 0.1 0.1

Water Temperature
i at Time of Study (F) 46 46 46 46 50

Creek Conditions

J at Time of Study Low;clear Low;Clear, Low;Clear Low;Clear Low;Clear
Abundant
green algae

i on bottom

Tributaries
(Springs)
within reach 5 5 2 0 4
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Midges (Chironomidae), pill bugs (Isopoda), water pennies
(Psephenidae), and mayflies (Ephemeroptera) were the most cannon
macroinvertebrates encountered.

Based on the analyses of the grab (Qualitative) samples, diversity (d)
and equitability of the macxoinvertebrate fauna was greatest (3.3 and
0.9, respectively) above the Skinner site and lowest (1.0 and 0.4,
respectively) just below the downstream boundary. The results of the
analyses of the Surber (Quantitative) samples showed dlsslmllnr
results. Diversity (d) was nearly the same above and below the site
(2.9 and 2.8, respectively) and equitability (e) was highest below the
site (2.4).

6.4.1.2 Fish

In all, 195 fish representing ten species were collected from East
Fork Mill Creek. Minnows (Cyprinidae) clearly dominated the fauna.
Green sunfish, Tn̂ nf"<g TV̂ TIillV* were the only game fish present;
however, individuals were greater than two inches total length.
Numerous wire mesh fish traps, used to collect small fish for sale by
the Skinner family, were noted in the stretch of East Fork Mill Creek
from the mouth of Skinner Creek to the Pern Central railroad crossing.

Although no threatened or endangered species were collected, the
southern redbelly dace, Pncadnus erythrooaster. within the boundary of
the Skinner site, is notable. The southern redbelly dace has been
extirpated from innumerable brooks and from large sections of Ohio, of
which Franklin County is an example (Trautman 1981). Clear and shaded
waters, usually spring fed with good water quality, and overhung banks
are the prime habitat for this species.

Southern redbelly dace are extremely vulnerable to bait-seiners, and
this may account for the fact that only one specimen was collected in
East Fork Mill Creek. If bait minnow capture including seining is
practiced regularly by the Skinner family, it could greatly impact the
abundance of this species.

Channelization, in combination with tree removal along banks, is also
a major factor limiting the distribution and abundance of southern
redbelly dace in Ohio (White, et al 1975). The persistence of this
species on the Skinner site following stream channelization indicates
that good water quality was probably maintained; however, since
intensive collecting efforts produced only a single specimen, the
status of this species and apparent water quality in East Fork Mill
Creek is uncertain.
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6.4.2
I
j 6.4.2.1 Macroinvertebrates

A total of 26 species of aquatic macroinvertebrates was collected from
I Skinner Creek using qualitative and quantitative methods. Perlodid
* stoneflies, particularly Iscperla bilineata. dominated the fauna

throughout the stream. Also present in large numbers, but not as
~> widely distributed, were scuds (Amphipoda), pin bugs (Isopoda), and
! mosquitos (Culicidae). Field observations made at the time of

collection revealed that scuds were more numerous around spring seeps,
-, and mosquito larvae were found in stagnant pools or backwater areas in
' the upper stretch before the creek left the woods.

6.4.2.2 Fish

J
Fish were neither seen nor collected in Skinner Creek. Their absence
was presumably due to the creek's small size.

6.5 SUMMARY AND INTERPRETATIONS

. A comparison of the macroinvertebrate faunas of Skinner and East Fork
! Mill Creeks showed similar species richness, 26 and 29 species,

respectively, but notably different species composition. Eleven of
the 26 species (42%) found in Skinner Creek were not found in East
Fork Mill Creek; conversely, 12 of the 29 species (or 41%) found in
East Fork Mill Creek were not found in Skinner Creek. The majority of
the macroinvertebrate fauna in both creeks are benthic (bottom
dwellers), and consequently, highly substrate-dependent. Thus, faunal
differences appear to be attributable to habitat differences. Obvious
physical differences between the two creeks, such as bottom material,
bank type and stream cover, are due in large part to channelization of
the East Fork Mill Creek in 1980.

Analyses of the diversity of the quantitative and qualitative samples
from Skinner Creek revealed conflicting results. The qualitative
samples indicated a stable fauna while the quantitative sample
produced a low diversity index, indicative of a stressed assemblage.
The quantitative sample was obtained using a Surber sampler which
collects all macroinvertebrates from one square foot of substrate.
The qualitative sample is obtained by collecting macroinvertebrates
from throughout the creek, in all available habitats. Quantitative
samples are useful when comparing the abundance of organisms in
different parts of a creek or creeks, especially and only if several
samples are taken. Since only single Surber samples were taken from
Skinner Creek and the three sections of East Fork Mill Creek, the
qualitative samples probably present a more accurate picture of the
diversity of each creek locality.
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Comparisons between the upstream, en-site, and downstream stations on
East Fork Mill Creek indicated that the most diverse macroinvertebrate
assemblage occurred above the site (d * 3.3). Further downstream, on
the Skinner site, diversity was lower (d - 2.8), and downstream from
the site, diversity was lower still (d - 1.0).

Comparisons between the physical characteristics of East Fork Mill
Creek upstream, on-site, and downstream (Table 6-4) reveal a more
homogeneous mix of bottom material and bank-type occurred above site.
As noted before, macroinvertebrates, especially benthic
macroinvertebrates, are highly substrate dependent. Higher diversity
values in East Fork Mill Creek upstream may be attributable to habitat
and not water quality.
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SECTION 7.0

POTENTIAL ENVIRONMENTAL RECEPTORS

At this point of the Skinner Landfill remedial investigation, a
detailed quantitative public health evaluation (PHE) is not possible.
A detailed PHE will be performed at the end of Phase II of the RI and
will be presented in the final RI report. This section, however, will
present a tentative list of the chemicals of concern and a cursory
discussion of potential migration of contaminants and exposure path-
ways. It is stressed that, at this tine, the discussion is purely
qualitative and does not evaluate or quantify any public health
exposure risks.

7.1 K/lWriAL CHEJfTfAJF OF ODII*T1PM

Based on the Phase I RI data presented in Section 5 of this report, a
tentative list of the chemicals of concern has been established and is
presented by medium in Table 7-1. These chemicals have been identi-
fied strictly on the basis of their exceeding an established standard
or proposed value/guideline for that medium. The additional data
generated during Phase H of the RI will provide an expanded data base
and a sufficient number of background samples which will allow for a
more meaningful analysis of the frequencies of detection and for the
calculation of mean concentrations of constituents for comparison to
background and standard values. This list may then be modified (i.e.,
chemicals may be added or deleted) for subsequent risk assessment
purposes. The actual risks associated with the various chemicals of
concern and their potential exposure pathways will be evaluated as
part of the PHE and will be presented in the final RI report.

7.2 iqiGRATTON OF SITE CONTAMINANTS

The chemicals found at levels above background concentrations in
environmental media at the Skinner Landfill site originate from the
industrial wastes that were disposed of there either in bulk or in
drums. This section will provide a brief, general discussion of the
mechanisms by which waste constituents have migrated in the past and
may migrate in the future. The importance of these migration
mechanisms is directly related to site environmental factors, the
methods of waste disposal, and the chemical and physical properties of
the waste constituents.

Both organic and inorganic constituents have been identified in the
site groundwater and soil at levels above background concentrations.
These chemicals may have resulted from: (1) the direct percolation of
liquid wastes through the natural soils either from the old lagoon
operation or from past spills/surface dumping activities, and (2) by
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TAHIZ 7-1

CHEMICALS OF POTENTIAL CCMCEBN AT THE
SKINNER lANDFni SHE

Benzene
Carbon Tetrachloride
Tetrachloroethene
Vinyl Chloride
1 , 4-Dichlorobenzene
Pentachloropnenol
Barium
Nickel
Heptachlor
Heptachlorepoxide
PCS (Aroclor 1254)
Chromium
Iron
Manganese
Dieldrin
Heptachlorobenzene
Heptacnlorocyclopentadiene

Surface Wat̂ r

1 , 1-Dichloroethene
Carbon Bisulfide
Chloroethane
Toluene
Trans-l , 2-Dichlorothene
Phenol
Mercury

Carbon Disulf ide
Toluene
Antimony
Arsenic
Cadmium
Copper
Cyanide
Lead
Magnesium
Mercury
Tin
Zinc
PCS (Aroclor 1254)
Polyaronatic Hydrocarbon (PAHs)

Stream and Pond

1 , 1-Dichloroetnane
Benzene
Ethylbenzene
Xylenes
Acetone
Methylene Chloride
Arsenic
Barium
Cadmium
Chromium
Copper

Manganese
Nickel
Zinc
PCS (Aroclor 1260)
Endrin Ketone
Polyaronatic Hydrocarbons (PAHs)
4-Methylphenol
Phenol
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leaching of constituents from solid wastes by infiltrating
precipitation or by groundwater in areas of the landfill where wastes
are below the water table.

In general, the migration of organic chemicals through waste materials
and soils is governed by the water solubility of the compound and by
its propensity to bind to soil organic matter, as-evidenced by its
organic carbon/water partition coefficient (K̂ J.

This parameter describes the extent to which an organic chemical
partitions itself between the organic carbon in soil and water. The
K is a chemical-specific value and is used with the fraction of
organic carbon in soil to predict how strongly a compound will be
absorbed in a particular soil. Chemicals with a high K bind
strongly to soil particles and are relatively insoluble. The organic
carbon content of the soils beneath the landfill has yet to be
determined, but the landfill wastes themselves will likely have a
higher organic carbon content than the natural soils since they
include household waste. Naphthalene, for example, has a high K of
1476. This chemical is found in waste borings but not in leachate
(SW12 and SW13) or groundwater, indicating low mobility as predicted
by its K . Benzene has a relatively low K of 85 and is found in
the grounSwater near the buried lagoon.

The mobility of inorganic compounds in wastes, soils and groundwater
is influenced by their ability to form insoluble precipitates, to bind
to metal oxides in the soil, or to remain soluble. The pH and redox
potential of the soil or waste environment are the key factors in
controlling these

Once solubilized in the groundwater, compounds can migrate horizontal-
ly or vertically in the direction of decreasing piezometric head.
Based on the hydrogeology of the site discussed in Section 4, ground-
water within the glacial drift has both a horizontal and a downward
vertical component of flow. As there is no aquiclude or aquitard
separating the drift aquifer from the bedrock aquifer (i.e., these
units are hydraulically connected), migration of constituents can
occur from the drift to the bedrock. This is supported by the fact
that small quantities of contaminants have also been detected in some
of the bedrock monitoring wells.

Groundwater at the site may also discharge to East Fork Mill Creek or
Skinner Creek. Once in surface waters, organic chemicals may adsorb
to sediments, volatilize from the water, undergo photodegradation,
remain dissolved in the water column, or undergo any combination of

K = rag adsorbed chemical/kg organic carbonoc
mg dissolved chemical/liter solution
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these processes. Inorganic contaminants can precipitate from
solution, bind to sediment particles or remain dissolved, generally at
low concentrations. It should also be noted that dilution factors in
surface waters are large and often account for the nondetection of
contaminants potentially entering the water.

landfill contaminants can also migrate to surface water by overland
surface flow or runoff. There are two mechanisms through which this
can occur. The first involves solubilization of contaminants on the
surface soil followed by surface flow. The second involves erosion of
contaminated soil by storm runoff which then directly enters Skinner
Creek, East Fork Mill Creek or the unnamed tributary along the eastern
portion of the site. Surface runoff is likely to have been a more
significant mechanism of transport of contaminants in the past than at
present. Hazardous wastes at the landfill are currently covered with
soils and, therefore, not directly in contact with the runoff water.
It should be noted, however, that on-site soil sampling has shown the
pressure of various inorganic and base neutral/acid extractable
constituents.

In addition to the migration pathways discussed above involving
transport into groundwater and surface water, the potential for
migration of contaminants into air must also be considered. Two
potential mechanisms exist for transport into air — volatilization
from exposed waste, soils and water, and resuspension of waste and
contaminated soils through wind erosion or mechanical disturbance. In
the past, during the active life of the landfill, it is likely that
both of these mechanisms were important, since many volatile chemicals
were disposed of at the landfill (based on current sampling data) , and
on-site vehicular traffic and landfilling activities would have
created significant quantities of dust. Currently, however, all
hazardous waste disposal activities have ryogcrt. and the wastes have
been covered. Therefore, the air migration pathway is not considered
to be significant and will not be considered further in this

7.3 EXPOSURE BMHMfrYS

An exposure pathway has four elements: •

o A source and mechanism of chemical release to the
environment;

o An environmental transport medium for the released
chemical;

o A point of potential exposure to the receptor by
the contaminated medium;

o A route of exposure.
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A pathway is considered "complete" if all these elements are present.
The first two elements of an exposure pathway have been detailed in
the preceding discussion of migration pathways. Basrri on the sampling
data generated to date during Phase I of the RI, it appears that the
principal media in which human populations could be exposed to site
contaminants are groundwater, surface water/sediment, and soils.
General exposure scenarios for the identified media are presented in
Table 7-2. For each exposure medium, the potential route of exposure
and potential receptors are listed and the "completeness" of the
pathway is evaluated. Based on the existing data, all the identified
exposure pathways are complete.

At this point of the RI, specific exposure scenarios and estimates of
exposure concentrations will not be made. These, however, will be
included as part of the PHE to be performed upon completed of Phase II
of the RI and will be presented in the final RI report.

7.3.1 Potential Grount?M?; r̂ Rgcytors

Based on the Hazard Ranking System (HRS) scoring package for the _
Skinner landfill, an estimated 1,050 people draw potable water from
the aquifer of concern, which was identified as the glacial drift
aquifer within a three mile radius of the site. A review of the
documentation for the scoring shows that this estimate was based on an
assumption that 10 percent of the local population derives its water
from wells, of which 54 percent are screened in the glacial drift.

The hydrogeologic evaluation of the Skinner landfill shows the general
direction of groundwater flow to be southerly. This would include the
town of West Chester and the surrounding area as a potential target
receptor. Based on local groundwater use information obtained from
the Ohio EPA (telecopy to U.S. EPA dated 23 February 1988) , most of
West Chester and the surrounding area use water supplied by a water
line from the city of Hamilton. A survey to determine the exact
number and location of existing residential wells has not been
performed to date. Twenty-one well logs, however, have been
identified for the area immediately surrounding the Skinner landfill.
Locations of these wells are shown on Figure 7-1. The Skinner family
also has at least one known well located within the site boundaries.
This well is within 2,000 feet of the buried lagoon area and is used
for consumptive purposes by employees and truck drivers.

The actual health risks associated with the groundwater exposure
pathway will be determined after Phase II of the RI and will be
presented in the final RI report.

7.3.2 Potential Surface Water Receptors

There are three potential surface water pathways which receive direct
surface runoff from the Skinner Landfill:
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TABLE 7-2

POTENTIAL PATHWAYS OF HUMAN EXPOSURE TO CONTAMINANTS
ORIGINATING AT THE SKINNER LANDFILL SITE

Exposure

Groundwater

Potential Routes of
Exposure

Ingestion, inhalation
of volatiles, dermal
absorption

Surface water/
sediment

Dermal absorption/
incidental ingestion

Soil (on site)

Ingestion of fish

Dermal absorption,
incidental ingestion

Users of water from
residential wells.
No municipal/indus-
trial wells within
a 3-mile radius of
the site.

Local population,
using Skinner Creek
and East Fork Mill
Creek.

local population,
using surface water
for fishing

Local population

Pathway Complete?

Yes.
There is an on-
site well used
for potable water.
In addition,
there are some
residential wells
downgradient of
the site screened
both in the over-
burden and bedrock
rock aquifers.

Yes. East Fork
Mill Creek is used
for recreational
purposes; contami-
nation may reach
these surface
water bodies.

Yes. East Fork
Mill Creek may be
used for fishing.

Yes. Site is cur-
rently accepting
construction
debris.
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o East Fork Mill Creek,
o Skinner Creek, and the
o Unnamed tributary to East Fork Hill Greek.

Based on the information obtained front the Skinner Landfill HRS
scoring package, surface water use within three miles downstream of
the site is limited to recreational purposes. There are no potable
water intakes within a three-mile reach downstream of the site. A
biological survey of Skinner Creek and East Fork Mill Creek has not
shown a negative impact by site activities on the biota of the stream
system. Surface water and sediment sampling shows little impact
within the streams at this tine. Some contamination has been
documented in a sediment sample from one of the on-site ponds.

The actual health risks associated with the surface water contact
exposure route will be determined after Phase IT of the RE and will be
presented in the final PI report.

7.3.3 FTtertiffli Plryrt contact
On-site surface soils have been found to contain various inorganic
conpounds and potential trace quantities of VDCs. The site is
currently being used for disposal of cmmU.uuU.on debris and accepts
waste on a dally basis. Direct contact with on-site soils is probable
for all site employees and truck drivers. Dust inhalation exposure
may also occur near source areas during dry conditions. In addition
to potential direct contact by site employees and disposal truck
drivers with contaminated soils, there is no site access control which
would prohibit public access to the site. The actual health risk
associated with the direct contact exposure route will be determined
after Phase II of the RI and will be presented in the final RI report.
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SECTION 8.0
I
; SUMMARY AND CONCLUSIONS

I Phase I of the Skinner landfill remedial investigation (RI) has been
' completed. The work included;

', o Geophysical survey
o Geologic/Hydrogeologic evaluation
o Groundwater sampling and analysis
o Surface water and sediment sampling and analysis
o Surface soil sampling and analysis
o Biological survey

1 Seismic refraction, electromagnetic terrain conductivity (EM), ground
1 penetrating radar (GPR) and magnetometxy were used as non-intrusive

geophysical survey methods to help evaluate subsurface stratigraphy,
i waste distribution, and potential contaminant migration at the Skinner
j Landfill. The seismic survey (along with subsequent data from boring

logs) shows that there is a bedrock "nigh" in the central portion of
f the site with top of bedrock elevations ranging from 724 to 708 feet
; above mean sea level (MSL). The contact between the overburden and

the bedrock surface slopes steeply to the west and more gradually to
the southeast. A buried glacial outwash channel was identified, and

) time versus distance curves waves refracted from the overburden unit
i suggest scattered boulders within the unconsolidated deposits.

I Terrain conductivity, magnetometry and GPR helped define the bound-
• aries of the old buried lagoon and have identified other potential

buried waste materials in the central shoulder area. There is no
evidence of buried waste along the bank of East Fork Mill Creek. The
data obtained was also used to finalize monitoring well locations for
the subsequent intrusive geologic/hydrogeologic investigation.

Based on boring logs from monitoring wells installed around the site,
water levels from all wells and single well hydraulic conductivity
testing data, a hydrogeologic evaluation of the site was performed.
The shallow hydrogeologic system was identified to be an unconfined
water table aquifer consisting of two hydraulically connected hydro-
stratigraphic units. These units are unconsolidated outwash sand and
gravel and interlayered limestone and shale bedrock. Groundwater flow

I beneath the site is governed by surface and bedrock topography.
1 Groundwater which passes beneath the active landfill area, central

shoulder area and the buried lagoon flows in a southerly direction
} toward East Fork Mill Creek. Based on monitoring well water level

elevations and estimates of creek elevations, Mill Creek appears to be
a discharge boundary for the upper portion of the aquifer. There
probably is underflow within lower portions of the system, in bedrock.
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Phase I environmental sampling results can be summarized as follows:

o Groundwater beneath and immediately downgradient
of the active ̂iT"**1 ar*a and buried lagoon has
been impacted by volatile organic compounds
(VOCs), base neutral/acid extractables (BNAs) and
inorganics. Benzene was consistently detected
above MCLs in three wells with concentrations as
high as 2,000 parts per billion (ppb).
Tetrachloroethene and vinyl chloride were also
detected above MCLs. However, based on the
frequency and low level of detection, the presence
of these compounds must be verified.
Pentachlorophenol, 1,4-dichlorobenzene, barium,
and nickel were also detected above either MCLs or
goal MCLs.

o Toluene, xylenes, ethylbenzene and benzoic acid
were also present in some samples but did not
exceed established criteria.

o Although the majority of contamination was noted
in the unconsolidated overburden, bedrock
monitoring wells also showed groundwater quality
degradation with respect to benzene,
tetrachloroethene, and pentachlorophenol. No
inorganics exceed established standards in
bedrock.

o The southern extent of groundwater contamination
is not completely defined as the furthest downgra-
dient peripheral wells (GW07 and GW10) still show
evidence of contamination.

o East Fork Hill Creek and Skinner Creek water and
sediment do not appear to be greatly impacted by
site activities, however representative background
concentrations have yet to be established.
Skinner Creek shows the presence of low level PCBs
at 29.85 ppb.

o Pond sediment from sediment sample location 9
shows the presence of low level PCBs at 442.19
ppb, total xylenes at 261 ppb, arsenic at 23.8
mg/kg, and lead at a concentration of 511 mg/kg.

o Leachate seep samples show the presence of semi-vola-
tile compounds (BNAs) with a cumulative concentra-
tion of 32,514 ppb at sample location SD12, near
East Fork Mill Creek. There were no ENA compounds
above the laboratory detection limits at leachate
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seep sample location SD13 which is adjacent to the
existing fill area; however, low levels of pesti-

i cides were detected at SD13.

: o Surface soil saitples show surf icial BNA contamina-
tion at sample locations SS03 and SS05. Both
locations are near junked storage tank disposal
areas. PCBs (Aroclor-1254) were detected at a

, concentration of 980 ppb up to 18 inches docp at
' sanple location SS07 in the central shoulder area.

Saiqple SS07 also shows elevated levels of cadmium,
copper, lead and mercury. Low levels of cyanide
were detected at sanple locations SS07 and SS08
with concentrations of 1.6 mg/kg and 1.8 mg/kg,

, respectively.i
• o Biological sampling of both East Fork Mill Creek

and Skinner Creek suggest that any noted differen-

] ces in biota or fauna distributions are probably
related to differences in the channel substrate or
habitat between sanple stations rather than to
changes in water quality.
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SECTION 9.0

RECC&MENDA3TCNS

Based on the observations and conclusions presented in this interim RI
report, the following recommendations are made with respect to the next
task/Phase of the Skinner Landfill Renedial Investigation/Feasibility
Study:

1. Waste characterization sampling within the boundaries of the
buried waste lagoon. Biis will provide the data necessary
to complete feasibility study evaluations.

J
i

A minjTnipi of two ccoposite samples should be collected from
the buried lagoon (grab samples will be collected for VOC
analysis) and analyzed for ?11 H»wiTA"»ig substance List
(HSL) parameters. The samples should be collected by
drilling through the emplaced 25 feet of fill materials. If
this proves to be not possible due to the nature of the fill
materials, angle drilling could be performed from the side
of the fill area.

2. A soil gas survey should be performed over the buried lagoon
strictly for screening purposes to guide siting of the
proposed waste characterization borings.

3. A third round of groundwater samples should be collected
from the existing 18 groundwater monitoring wells and
analyzed for volatile organic compounds, base neutral/acid
extractables, pesticides, inorganics and cyanide. This will
supply another round of confirmatory sampling which will
help discern whether constituents detected during only one
of the first two rounds of sampling are truly present, or if
the detections were potentially analytical false positives.

4. Two additional background soil samples should be collected
front areas uninpacted by landfill activities or other local

i cultural interferences (i.e. railroad tracks or recent
j construction activities). Additional soil samples should be

taken near locations SS11 and SS12 to assess any off-site
impact the landfill may have. Soil samples should be

i analyzed for all HSL parameters, cyanides and Special
' Analytical Services (SAS) pesticides to allow for compari-

sons against existing data.

• 5. TVo additional upstream sediment and surface water samples
should be collected, one each from Skinner Creek and East

i Fork Mill Creek. The locations should be chosen far enough
i upstream to insure no inpact from landfill activities. In



Remedied investigation
Skinner Landfill Site
Section: 9
Revision: 4
Date: 28 February 1989
Page: 9-2 of 3

the case of East Fork Mill Creek the sample station should
also be upstream of the railroad bridge which crosses the
creek just east of the site.

The samples should be analyzed for all HSL parameters,
cyanide and SAS pesticides to allow for comparison against
existing data.

6. Leachate seep locations and seep discharge on East Fork
river bank adjacent to GW09 should be re-sampled for verifi
cation. Also sample the surrounding soil to assess extent
of environmental impact on the surrounding area. The
samples should be analyzed for HSL volatile organic com-
pounds, base neutral/acid extractable (semi-volatile)

and

7. TWO additional pond sediment samples should be collected
corresponding with sediment sample location 9 to better
define the nature and extent of pond sediment contamination.
The samples should be analyzed for HSL volatile organic
compounds, pesticides/PCBs and inorganic compounds.

8. Surface soil samples should be collected from the drum
storage area. The samples should be analyzed for HSL vola-
tile organic compounds, base neutral/acid extractable
compounds and pesticides.

9. Surface soil area composite samples should be taken in the
vicinity of the junked storage tank disposal area and
analyzed for ENA compounds. Also, composite samples corres- .1
ponding to surface soil sampling locations SS07 and SS08
should be obtained to characterize the extent of cyanide
contamination. j

10. At least three additional bedrock wells and two overburden
wells should be installed to delineate the furthest
downgradient extent of contamination. One of these well
clusters should be located south of East Fork Mill Creek to
help evaluate the hydrogeologic relationship between the
creek and the groundwater flow system. All new wells should
be constructed of stainless steel.

11. The on-site Skinner well use to supply drinking water to
employees should be sampled and analyzed for all Hazardous
Substance List compounds.

12. A preliminary risk evaluation should be performed on all
existing data to identify any additional risk assessment
data needs which should be incorporated into the Fhase II
sampling prior to remobilizing for the remaining field work.
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13. Tne first two phases of the feasibility study
(development and initial screening of alternatives)
should be performed prior to remobilizing for the
remaining field work. This will allow for the
incorporation of any additional feasibility study data
needs into the Riase II sampling plan.

It should be noted at this point that Tasks 2 through 6 have already been
executed at the request of the U.S. EPA remedial response manager. Data
from the sampling has not yet been received and was therefore not presented
in this report.
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Al.O INTRODUCTION

Samples were collected at the Skinner landfill site once in May and
again in August 1986. Table Al-1 shows the type and number of samples
collected during each of the two rounds of sampling and Table Al-2
includes the type and number of samples collected for each matrix.

Samples were collected from six matrices. Each matrix is discussed in
one of the following six sections. Each section includes the
following items:

1. Summary of samples collected from matrix.

2. Figure showing sample location.

3. Table (s) showing sample documentation information.

4. Table (s) summarizing field data, such as sample location
coordinates, field measurements of pH, specific
conductivity, and temperature, etc.

5. Discussion of sampling method and any variance from the
Sampling and Analysis Plan.

Al.l Sample

Sample numbers are a combined letter and number code. ListPd below
are the letter codes used in the sample numbering system.

M&trix Code
•

Surface water SW
Sediment SD
Surface Soil SS
Groundwater from monitoring wells GW
Grounwater from residential wells IW

Sample Type

Duplicate Blank • DP
Blank BK

The sample numbering system can be best illustrated through the use of
examples.

Example 1:

SL-GW15-01
Sir-designates the Skinner Landfill site
GW-designates sample matrix (groundwater from monitoring well)



15-designates grcundwater sample location 15
01-designates the first sample collected at grcundwater sample

location 15

Example 2:

SL-SS08-CP
SL-designates Sfcimer Landfill site
SS-designates sample matrix (surface soil)
08-designates surface soil sample location 8
DP-designates a duplicate sample for laboratory quality control

Example 3:

SL-SW01-BK
SL̂ iesignates the Skinner Landfill site
SW-designates aatrix (surface %wter)
01-designates surface water sanpllng location 1
BK-designates a blank sanple for laboratory quality control

A1.2 SaBPle Iocs

A sanple log was prepared for each matrix. Bie log contains all
information necessary to trace a sample and use the original
laboratory reports. The only information noodod to use the log is the
Skinner TandfHI sample identification number (example: SL-SW01-HK).



TABLE Al-1

TYPE AND NUMBER OP SAMPLES COLLECTED
DURING SAMPLING AT THE SKINNER LANDFILL SITE

Sampling Samples Collected
Investigative Duplicate Blank

May 1986* 75 8 4 87

August 1986 22 3 3 28

*Includes 4 biological samples.



A1.2

STANDARD DEOONTAMINATICN EROTOOOL FOR
SAMPLING

Step 1 — Scrub equipment with soft-bristle brushes in a low-sudsing
detergent solution (e.g., Alccnox).

Step 2 — Rinse equipment with tap water by submerging and/or spraying.

Step 3 — Rinse equipment with acetone and/or hexane by spraying until
dripping; collect rinsate.

Step 4 — Rinse equipment with distilled water by spraying until dripping;
collect rinsate.

Step 5 — Rinse equipment with ultra-pure water by spraying until dripping;
collect rinsate.

Step 6 — Place equipment on plastic or aluminum foil and allow to air-dry.

Step 7 — Wrap equipment in plastic or aluminum foil for handling and/or
storage until next use.

Step 8 — Dispose of liquid waste in accordance with U.S. EPA directives
for the site.

Notes: In addition to the above standard protocol, well sampling pumps and
discharge lines were decontaminated by pumping the detergent solution,
tap-water rinse, and distilled water rinse through the equipment.

Decontamination of drilling equipment (augers, split-spoons) consisted of
steam cleaning the equipment prior to and after the acetone, hexane, or
methanol rinse. This procedure is substituted for Steps 1 through 3 of the
standard decontamination protocol listed above.



TABLE Al-2

TYPE AND NUMBER OF SAMPLES COLLECTED FROM SAMPLE MATRICES
SKINNER LANDFILL

PHASE I

I Sample Matrix

, Surface Water

Sediment

j Surface Soil

Groundwater
i Residential Wells

Groundwater
I Monitoring Wells

" Biological
Samples

Investigative Duplicate Blank Total
Round I Round II Round I Round II Round I Round II Round I Round II

15

15

23

0

18

4

0

0

0

7

15

0

2

2

2

0 .

2

0

0

0

0

1

2

0

2

0

0

0

2

0

0

0

0

1

2

0

19

17

25

0

22

4

0

0

0

9

19

0



A2.0 SURFACE WKCER

Surface water samples were collected at 15 locations on and adjacent
to the site during the first round of sampling corahicted in May 1986.
The sample locations are shown in Figure A2-1, the type and number of
surface water samples collected are sunmarized in Table Al-2 (in the
introduction), and sample documentation information is included in
Table A2-1.

Four surface water sanples (SW08 through SWU) were collected from
four ponds near the eastern edge of the site. Nine surface water
sanples (SW01 through SW07, SW14, and SW15) were collected on and off
site from three creeks. Sanples SW01 through SW05 were obtained from
the East Fork of Mill Creek, SW06 and SWD7 from Skinner Creek, and
SH14 and SW15 from an unnamed tributary that flows parallel to the
railroad right-of-way and joins East Fork near the west central edge
of the site. A portion of the tributary flows beneath the
northeastern edge of the fill. SW15 was collected above the point
where the stream dips beneath the fill and SW14 at the point where it
resurfaces. SWU and SWU were collected from leachate streams
flowing from two fill areas. '

All creek sanples were collected at midstream and pond sanples were
obtained at the pond edges. At shallow locations, an intermediate
sanple bottle was filled and the water was transferred to the sample
bottles. This process was repeated until each bottle contained the
required amount of water. Sample bottles were directly submerged at
locations where the water was sufficiently deep.

In addition to the sample collection for standard HSL analysis, seven
unfiltered samples for characterization of suspended sediment load
were obtained from locations SW01 through SW07. Collection occurred
on two separate occasions, the second of which followed a night of
heavy rainfall.

Field measurements of pH, specific conductance, and temperature were
obtained ionediately after collection at the sampling locations using
the procedures outlined in Appendix A of the Sampling and Analysis
Plan. The field measurements are summarized in Table A2-2.
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Surface Water Sampling Log

Skinner Landfill
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TABLE A2-2

SURFACE WATER SAMPLE DATA - MAY 1986
SKINNER LANDFILL

Sanple
Number

SW01-01

SW02-01

*SW03-01

*SW04-01

*SW05-01

SW06-01

SW07-01

SW08-01

SW09-01

SW10-01

SW11-01

SW12-01

SW13-01

SW14-01

SW15-01

PH
(units)

8.3

8.4

——

——

——

8.2

7.7

7.9

8.2

7.8

7.8

6.8

7.3

7.8

7.8

Tenperature
( C)

19

20

22

20

20

12

13

22

19

22

23

22

28

23

20

Specific
Conductivity
(umhos/on)

450

455

——

. ——

——

690

800

620

280

275

280

2480

1330

850

700

*Data not recorded.



A3.0 SEDTMPTT______

Sediment samples were collected during the first round of sampling
conducted in May, 1986. The sampling period, type, and number of
samples collected are summarized in Table Al-2 in,the introduction.
Table A3-1 includes the sample documentation information and Figure
A3-1 shows the location of each sediment sample location. Descrip-
tions of the sediment samples are included in Table A3-2. All sedi-
ment sample locations coincide with the surface water locations. Four
sediment samples were collected from the edges of four ponds, nine
from the centers of three creeks, and two from leachate streams.

All sediment samples were collected with a steel scoop. One samples
were drained of excess water and placed directly into the sample jars.
Any additional excess water was drained again prior to sealing and
shipment of the jars.





TABLE A3-2

I SEDIMENT SAMPLE DATA - MAY 1986
SKINNER LANDFILL

* Sample Sanple
Number Description

I SDOl-Oi Fine sand with silty clay

< SD02-01 Medium to coarse sand

SD03-01 Light brown pebbly clay

SD04-01 Sand with seme clay
SD05-01 . Light brown medium sand

j SD06-01 Light brown clayey silt

« SD07-01 Light brown clayey silt

SD08-01 Gravelly clay

SD09-01 Black clay and silt

SD10-01 Brown gray sand and organics

SD11-01 Blue gray clay ,

SD12-01 Orange brown silt and sand

SD13-01 Orange brown silt

SD14-01 Dark brown silt

SD15-01 Brown sandy silt
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Table A3-1 (cont.)
'dii-ipnt Sanpl ing Log
Skinner Landfill
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Table A3-1 (cont.)
Sediment Sampling Log

Skinner Landfill

CASE* BAUPLE * CRL * (AMPLE
DATE

SHIPPING
DATE

LAB FEDERAL
EXPRESS *

CUSTODY
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TABLE A4-2

SURFACE SOIL SAMPLE DATA - MAY 1986
SKINNER LANDFILL

Sample
Number sanplt* DffiTription HNu Rp?<^jfefs

i 0-6" 12-18"

5501-01 and 02 Brown pebbly organic clay 2.0 2.0

5502-01 and 02 Brown pebbly sandy clay 2.4 2.0

j SS03-01 and 02 Brown sandy clay to clay 3.0 3.0

SS04-01 and 02 Light brown organic clay BG BG

i SS05-01 and 02 Light brown sandy clay to clay BS BG

t SS06-01 and 02 Gray silty sand to clay BG BG

SS07-01 and 02 Red brown silty clay to clay 2.0 2.0

| SS08-01 and 02 Light brown silty clay 2.0 2.4

SS09-01 and 02 Light brown gravelly sand 2.0 2.0

' SS10-01 and 02 Red brown clay 3.0 2.0

1 SS11-01 and 02 Light red brown sand pebbly - not taken -
'' | organic clay

, SS12-01 and 02 Brown sandy organic clay - not taken -

SS13-01 and 02 Dark brown silty organic clay - not taken -



A4.0 SURFACE SOIL

Samples of surficial soils were collected at 10 on-site and 3 off-site
locations during the first round of sampling in May, 1986. The sample
locations are shown in Figure A4-1, the type and number of surface
soil samples are summarized in Table Al-2 (in the introduction), and
sample documentation information is included in Table A2-1.

At the on-site locations, two discrete samples from the depth
intervals of 0 to 6 inches and 12 to 18 inches were collected. At
off-site locations, samples were collected only from the interval from
0 to 6 inches. A steel trowel was used to obtain,soil materials to a
depth of six inches and the material was placed directly into sample
containers. A small amount of soil from each trowel was placed into
each sample container. At the on-site locations, the soil from the
depth interval of 6 to 12 inches was removed with a large shovel and
discarded. A second steel trowel was used to collect the sample from
the 12- to 18-inch interval.

The soil at this interval was often hard. Therefore, the soil
material collected with a second trowel was placed on a stainless
steel tray and composited. The soil was then transferred to the
sample jars.

Field measurements with an HNu were performed at each sample location
both prior to collection and after sample containment. These
measurements are included in Table A4-2 with the sample locations and
descriptions.



FIGURE A4-1 SURF ACE SOIL
SAMPLING LOCATIONS
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Surface Soil Sampling Log

Skinner Landfill
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Table A4-1 (cont.)
Surface Soil Sampling Log
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Table A4-1 (cont.)
Surface Soil Sampling Log

Skinner Landfill
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Table A4-1 (cont.)
Surface Soil Sampling Log

Skinner Landfill
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Table AA-1 (cont.)
Surface Soil Sampling Log

Skinner Landfill
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Table AA-1 (cont.)
Sur face Soil Sampling Log
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A5.0 RESIDENTIAL

A total of seven samples were collected from residential wells near
the Skinner Landfill site in August 1986 (see Section 5.2 in report) .
The locations of these wells are shown in Figure A5-1. The sample
documentation data is included in Table A5-1 and type and number of
residential well samples collected are included in Table Al-2 in the
introduction.

The Ohio Department of Natural Resources (CNR) was contacted in an
effort to obtain well logs for the sampled residential wells. The CNR
had on file 21 well logs from the area surrounding the Skinner
Tnnrtfill site. The logs are included in this section of Appendix A.
None of the residential wells sampled have a well log filed with the
CNR.

The wells sampled, BW01, PW03, FN04 and FW05 were still operating but
were not used for drinking water. These wells were purged for 10
minutes, or until field measurements had stabilized. The samples were
collected as close as possible to well discharge and prior to water
treatment systems. The remaining three wells contained stagnant
water.

The sampling points are summarized in Table A5-2 with additional
information, such as owner, pH, conductivity and tempeature. The
field measurements were performed using the procedures outlined in
Appendix A of the Sampling and Analysis Plan.



Source: U.S.G.S. 75' Gl«ndai«. Ohio Ouadrangto.
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FIGURE A5-1 RESIDENTIAL WELL SAMPLING LOCATIONS



TABLE AS-2

RESIDENTIAL WELL SAMPLING DATA • AUGUST 1986

SKINNER LANDFILL

Specific

Sample pH Conductivity Temperature
Number* Units (unhos/cm) <C> Sampling Point Owner

RU01

RW03

RUM

RU05

6.93

7.06

7.06

7.03

550

(10

507

1183

16.8

21.5

18.3

18.2

Spigot

Toilet Tank

Spigot

Spigot

Hogg

Meade

Brothertc

Vidaeyer

Includes data only from wells assumed to represent actual grounduater
quality.



Table A5-1
Rer-idential Well Sani>ling Lor;

Skinner L. .-.v.fill
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Table A5-1 (cont.)
Residential Well Sampling Log

Skinner Landfill



Table A5-1 (cont.)
Residential Well Sampling Log

Gkinner Landfill
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~ LOG AND DRILLING REPOP"
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

No. 220487

| County—

Owner

Township... -£._..—Section of Township.

Location of property.>
/? y j /

| CONSTRUCTION DETAILS

basing diameter _^L_..£?*.Z2«..Length of casinj
^
Type of screen „ _, __„ Length of «ereex

r<SdoaA
0

L

Type of pump,,.- ^ ^ ,.^, .„...„,..., .mnm-,-— , ^. ± .T._. -».t ..^ ,^ a 7 » " « ' _ _ _ _ _ . .

Capacity of pump..._. —— —— — . - - _
Depth of pump setting — _ ...........
7>at^ of completion ,_.,„

WELL LOG

( Formations
Sandstone, shale, limestone,

gravel and clay

S&

1

t

(

• • •'
• > • . . . v

From

0 Feet

To

BAILING OR PUMPING TEST

Pumping rate......._.......G.P.M. Duration of test....,.........hrs.

Drawdown. .. .. . _ ft.. Date......—......—.....;,.......— ...............
Developed capacity ~.̂ £.̂ 2* .̂.î £2£*l*....̂ t̂ fê . ...................

Static level — depth to water.......\S.&.....— — —- — — — - - — - --ft-
Pump installed by..........,,,...,.......,...,. , . , , . , , , .

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W. E.

S.
See reverse side for instructions

I Drilling Firm

Address <£/



WELL LOG AND DRILLING REPOBT ORICINAJ.

0 -j-
^
/

—— ~>'. CCO / State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

"VO i i Q 9 ~ ~-1 • J I j £ t 0
i iL.

I
...44|

Section of To
or Lot

/— ̂

Owner

Location of property.

Addr.M .̂/7JJff_vt-'.£ .̂'X6.fct£gJ£«..._.......

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ../!_————Length of casing.
Type of screen......—~~'.——..Length of screen.

Type of pump———.———————————————..—
Capacity of pump —.——.——-•—————————
Depth of pump setting ..———..————.————

WELL LOG

Pumping rate. — ̂ <1 _G.P.M, Duration of test.........._...hrs.
Drawdown. _ ..̂ ..v;..̂ .... _ .ft. Date.. _ 1
Developed capacity __________

Static level — depth to
Pump installed by ~

SKETCH SHOWING LOCATION

Formations
SaadstoBtf shale* limestone,
___gtarel and clay___

From To Locate in reference to numbered
State Highways. St. Intersections, County roads, etc.

0 Feet -Ft.

See reverse side for instructions

Drilling Pirm



LUU UKiLJ-lINU

/""*
„. 0 I

'

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

N9 H9276
lil

/ Section of To
- or Lot

Owner r..^./l.>...,....-
w _

1 Location of property..r^^f. /^^
* ^/ ' ' » t ^\ ^

1 CONSTRUCTION DETAILS PUMPING TEST

Casing diameter *j£...........—...Length of casing....̂
1 V X

Type of screen......................._.Length of screen......

Type of pump...._................———.—————.....——
Capacity of pump ____±_.__._.....,,...T^.^-,rT-,..T,..Ti.—
Depth of pump setting ___...__.........——————

.; Pumping rate....../._G.P.M. Duration of test.
Drawdown..............__.......ft. Date....__.............
Developed capacity ____.......

Static level—depth to water....
Pump installed by ____....._.

.hrs.

.it.

WELL LOG SKETCH SHOWING LOCATION

1 Formations
Sandstone, shale, limestone.

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet Ft,

w.

See reverse side for instructions

Drilling

Addres.

..6/^.L^.........................

Signed



WFf L LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

oaxcarxL

No. 189856

Location of

— .......Section of Township.......

Address
O H-'

fc^AjWu^

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter
Type of screen—

.Length of casing.

.Length of screen.
Type of pump——
Capacity of pump.
Depth of pump setting———
Date of completion—**j/r...

Pumping rate._..........G.P.M. Duration of test..............hrs.
Drawdown_______.ft. Date.................................................
Developed capacity———.........._.................................................
Static level—depth to water....................................................ft.
Pump installed by_._____................_..............................

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,
___gravel and clay____

From To Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

45"
N,

31'

iu
W. E.

- •> \i ic

Si
See reverse side for instructions

Drilling Firm^cJ

Address ..



OBICZHAI.WF L LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water ._ 1 Q Q Q C /I
1500 Dublin Road NO. 1 O D O O 4
Columbus, Ohio

MlfL*jL£ " Township..J*ftrf-A^/jCL4y___Section of Township..-.......—.....-......_..-.._.............

Owner ]L-&£L2jL . T^A^£.JlSi__________Address^^C^^^2^^^.^.^.^^^.M///^
\ / \ * ~/ fi /-/ *^~\ Location of property__-^*«^.C».i/../—L^»tA7c * / "t^r* ———————————__.__._..._....._.._.._.._.....................

CONSTRUCTION DETAILS

/ /'Casing diameter .vO..... ..._ ..Leng
Pype of screen.... ................... .Leng ,. , ................

th of caainf
•th «•? Keragr

- j^uT'

Type of pump.. _........._... —— ._.. ._.........._.......,...._..............
*^ap»rity o* pump

Oeoth of pump s«ttinp ,. . .„ ...._.._...
t)at« o* co"»pi**io«,-.,-,..^V.-..V?-/---3 f

WELL LOG

( Formations
Sandstone, shale, limestone,

gravel and clay

, -fop SOIL
S^W^^^^cx.

i
1 Lo»Atft».@ ST'

!

!
n "! ' ! i

1 . . ' • - . . ' ' .

From

0 Feet

7'

To

,.n.-~Ft.

If

BAILING OR PUMPING TEST

Pumping rate _ ._......G.P.M.
Drawdown. ft Dai

Duration of test..............hrs.
he

Developed capacity . .
Static level — depth to water............................................. ....... ft.
Pump installed by.. ....._.......,..„., I T , . T i r , , , . , . , - . , , . . , , .

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N

. c
n

W^.A^et^j. V-
XV S#w\Aiir/V/C

\J
»

^

s
See reverse side

E.

tor instructions

Drilling Firm Date

Signed ..~.jf~t5z* .
&



WELL LOG AND DRILLING REPQBT OR1CINA'

County

Owner

.....2-LZ î

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township
.or Lot Number____

N? 147507
. ~~. .... Township

3^^

Location of property. £J5&J^

CONSTRUCTION DETAILS "PUMPING TEST

Casing diameter

Type of screen
Type of pump
Capacity of pump
Depth of pump setting

JLength of casing..
Xength of screen.

Pumping rate.
Drawdown—!—

.G.P.M. Duration of
^Jft:

Developed capacity -. .'._...'•..'..
Static level—depth to water.
Pump installed by——————

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

' gravel and clay
From To Locate in .reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet &G Ft. N.

^

See reverse side for instructions

Drilling Fi

Address

Date.



x>
VI-

t>

I State of Ohio
> DEPARTMENT OF NATURAL RESOURCES

Division of Water
ibus, Ohio

Section of TownshipI I A/t
i .

N9 110162

2-f

' Owner /.|...L/._i*.iJ--fe-A.-™-/

[Locat ion of property ^r ̂ U...^M

L*^ / y A/ c? , ij/s^ c 7^ f A /••• C / y s r M^ / j I i /~\^4 ,^* ' ' "• " .Address /fey /|i ̂  / ^^ y J Vr^rrf ' A^ ' • * L^/V ' ^

'/>r£ /?r u- .IA/ iA/e<.r £Ae.$Te ft
' - - ' • • ' ' ' ' '

. CONSTRUCTION DETAILS

r / // " . tf/ 'xy//
Casing diameter w?/4r......-^.TJ-«ng*h <»* e««inj«3^_9;- —

"[Type of screen.. . .. .......... — Length of screen.' ' " ._.,
Type of pump ———————————

, Capacity of pump ————————————————— 1-^ —— '. —— ..
%

Depth of pump setting ——————————

| WELL LOG

Formations
{Sandstone, shale, limestone,

gravel and clay

i
1

1 " ..j:^
i '
i

From

OFeet

. s .

To

___ Ft.

"**t
704^

' ,. ~ >

.' :' .• . T • V "

PUMPING TEST

Pumping rate.._....-^JG.P.M. Duration of test...... .._...hrs.
Drawdown..,.. ..,,..._....„... ft. Date , ,
Developed capacity ,_., r . , , L ,

Static level— depth to water ĵSL-P *t

Pump installed by ...... ._,r................_^x*^ _,

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways. St. Intersections, County roads, etc.

N.

rl.k

JU'w. . , — ̂ r-n E.
J/f^r ^/, e[ST£Ka __ 1

• •. . . •.
X" I/

s.
See reverse side for instructions' / / / / / / A * i A /

. Drilling Firayft6.,4x-/#liJ.̂ .̂ :-A:!..i/-.A?.......-.......- Date ^..L.-.J4^kf^/.........L9l^S'. ^x-

Address //£TrJL/_...J



C C Q
WELL LOG AND DRILLING REPORT

' N - l i T ^ w / v j w o ^
V 'A G o~" -• OGO State of Ohio
/.s. , <^0, OOOS DEPARTMENT OF NATURAL RESOURCES

Division of Water
£3 /y/ Columbus, Ohio

7? ,7-; r- 7^ _ .vTi/v^x/ Section of Township
yjL?.I .̂/̂

O R I G I N A L

N9 110165,

Count

Owner

Lot Number

Location of property //i/

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter X*»./
Type of screen——————
Type of pump———————
Capacity of pump ————
Depth of pump setting —

/—2/
of casing\JL_2:!

Length of screen
Pumping rate—
Drawdown—'..

G.P.M. Duration of test..._.._...hn.
-ft. P*teT;....;̂ .̂.„;.;,.____.._._

Developed capacity _
Static level—depth to"
Pump installed by -_

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay____
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 F««t .Ft. N.

w.

r.-;.: j;

See reverse side (For instructions

Drilling

Address



County

Owner

°\
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
/Columbus, Ohio

, / Section of Township
L.I&M........_ or Lot

N9 110178

Location of prop«rty.«S.Zj—BJj——2&JU——/-&..-.

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .
Type of screen™.

of

JLength of easing ya f~/

.».———Length of screen.
Pumping rate_.«..—G.P.M. Duration of test......._.._...hrs.
Drawdown_________ft. Date......._..._..._._______.

Capacity of pump ——
Depth of pump setting

Developed capacity _____
Static level—depth to water.
Pump installed by .__..........

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

OFeet

/

See reverse side for instructions

Drilling Finn/

Address



WELL LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

Columbus, Ohio
N9 110179

/ \L
Section of Township

-.. _ .... or Lot

Location of property , t..J /.T LJL

CONSTRUCTION DETAILS

/ 'fCasing diameter ..M?_ ——— Length of casing..
Type of screen, .......................Xength of screen..
Type of pump.- - ———————
Capacity of pump ,..,, L ± ............ ..*.. ...... _..........._
Depth of pump setting _

WELL LOG

Formations :
Sandstone, shale, limestone. Prom

gravel and clay
0 Feet

H/)f
'aegsm^-' &***^ 4*

<f*

To

___ Ft.

V

7^~

PUMPING TEST

Pumping rate...™ tT .G.P.M. Duration of test......_.._...hrs.
Drawdown,.,....,., ..̂ .̂..̂ .-...ft. Date ,.
Developed capacity -,-._T-T-TriJ,.-r ,„.,„.,.. _ ..„, .,. , , . . ,

Static level — depth to water........̂ ..̂ ^*........ ................... ft
Pump installed by . _ .._. _ ,.^.^\ . . _ .

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways. St. Intersections, County roads, etc.

N



tff.bC/ ^ ^ o
4-70,000^ State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

Columbus, Ohio

Section of Township
.._ or Lot

N9 110150

Owner iddress

CONSTRUCTION D

Casing diameter ... ——— . — Lengt
Type of screen. _" ... — -Lengt]
Tvpe of pump..
•Capacity of pump i..u. . ,
Depth of pump setting — _..

WELL LO<

Formations
1 Sandstone, shale, limestone,

gravel and clay

JLfiJ
, f r6 j^//r /L?£ fir & *—

{ *• " * * . * ? . ; * " * - * * ' . ^
<^^\

'-
-

ETAELS

h of casing—
1 of screen-

it

Prom

OF«et

.•.'.V7-. "

.'.'•' ';o .- ii,-;

/

To

___ Ft.

I/.JL

^
+ " A

->

PUMPING TEST.. . ., ..^..

Pumping rate. . G.P.M. Duration of test....... ...hrs.
Drawdown ' , ' ft, Date,..™ .̂ .̂..̂ , _, , ̂ _. ^,

Develop^ capacity ...,.,,... , .

Static level — depth to water..̂ L^ .̂......_...........................£t.
Pump installed by .,,....,..'•'.,..,..,..._...,......_ . .....

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.-

Wi..,..;,.,^.}. *:r -:;. . E.

.....p, . , . . . ...g...

See reverse side for instructions

Drilling FirnyT£|

Addre

Date .

^^^^^*<-ftfiUiSf=??/^^-V^ #- 21



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

WELL LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

of Township.

OBICZMAJ.

rr
No. 243420

Owner .

Location of ^£ S/Of

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter 4JL .Length of casing.
Type of screen...̂ C.JL-.——....Length of screen.. J

Capacity of pump...___
Depth of pump setting_
Date of completion.__.

Pumping rate..../.s£...G.P.M. Duration of test..............hrs.

Drawdown,.Z??.Z]i$<L..ft. Date.....̂ ?̂ .̂ ....rr..̂ ..4?.........
Developed capacity............................."...........................................
Static level—depth to water......//!?...................................... ft
Pump installed by..........................................................................

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet .Ft. N.

t-Z.

•

S.
See reverse side for instructions

Drilling F

Address



• O -» I —
^*— s — '

County..
9

owner

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

•J
, • £y/y Section of Township
:..-.'„..„................ or Lot Number.............

(JaJCU^.______.. Addreas J^LjcLti^ ..̂ ...,.

950SO

.*• , -" _

Location of property

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ........S?..._.......Length of ca»ing..»ii._......_..
>
Type of screen......._.........._.......Length of screen-:——————i
Type of pump ...........................———.—————————————.
3aoacitv of pump , , i , . . . . . . . . . i _ . . • • . • • • • • • • . n • _ _ . _
Depth of pump setting _._..»»«.__._..............,.........____

Pumping rate..™3t̂ .iCJP:M. Duratfon of test.

Drawdown______.....__.ft. Date..._....._._.„._..

Developed capacity _____
Static level—depth to water..

Pump installed by ___._

..hrs.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet N.

y

— See reverse side/for instructions

Drilling Firm

Address ........

Date ...

Signed
•Z***^ ——•-

;r^





NO CARBON PAPER
NECESSARY-

SELF-TRANSCRIBING

WEL" LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL

483108

COUNTY. TOWNSHIP.
SECTION OF TOWNSHIP

OR LOT NUMBER

3V

I
CONSTRUCTION DETAILS BAILING OR PUMPING TEST

(sotcify on* by circling!

Casing diameter.

"Ipe of screen _

type of pump__

. Length Of eaaing *-f- S"

. Length of screen *""

TMT rat*

Drawdown

gom

-. ft

/Duration of test.

p—. 3 - /£"- 7S
hrs

Static (depth

of pump. Quality (clear, cloudy, taste.

•pth of pump setting,

Date of completion.._

WELL LOG* SKETCH SHOWING LOCATION

{ Formations: sandstone, shale.
limestone, gravel, clay From To Locate in reference to numbered

state highways, street intersections, county roads, etc.

Oft N

/r
2.0

2-0

.„„„..37 7r CIAKJBTI

*lf additional space is needed to complete well log, use next consecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEr LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

r.

ORIGIN At

Owner

Mn A r» O r o -7
N0' 4U8b37

L 7 / fl 7 / 1 J^Q jf~ flJ, JT^j

Location of property.

CONSTRTTCTZON DBTAZLS BAILING OR PUMPING TEST
(Specify ont by circling)

Casing diameter jbfi.
Type of screen——

***•
.Length of

Test Rate ...gL.y .̂..G.P.M. Duration of test——./.._hr».
-. Date &t*. • A ?. f (~ ""

Type of p||mp
Capacity of pump.
Depth of pump setl

Static level-depth to water.
Qualit7 (clear, cloudy, taste, odor)

Puiiip installed by. /O v.

WELL LOG* SKETCH SHOWING LOCATION

Sandstone, shale, limestone,
gravel and clay

From To Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

w.

S.

Drilling Firm

Address 'J ^ <

Date

Signed
0vt.*i. .

*lf additional space i^iieeded to complete well log, use next consecutive numbered fqr^ar;



NO CARBON PAPER
NECESSARY-

5ELF-TRANSCRIBING

WELr LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

ORIGIN

483107

SECTION OF TOWNSHIP
OR LOT NUMBER

'LOCATION or PROPERTY

CONSTRUCTION DETAILS PUMPING TEST
•cifv on* by circling)

Casing diameter,

pe of screen __

Type of pump —
1

, Length of casing.

, Length of screen.

Test rate Duration of test. / ,hrs

Drawdown

Static level (depth to l̂ 2

spacity of pump. Quality (clear, cloudy, taste, odor).

. epth of pump setting ,

of completion. A Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale,
liriestone. gravel, clay From To Locate in reference to numbered

state highways, street intersections, county roads, etc.

/~ Oft /

DATE.

SIGNED. 7
*lf additional space is needed to complete well log. use next consecutive numbered form.



NO CARBON PAPER
NECESSARY-

SELF-TRANSCRIBING

WEL1 LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

0 Rl GIN AL

483109

COUNTY. TOWNSHIP. U
SECTION OF TOWNSHIP

OR LOT NUMBER

OWNER,

LOCATION Of PROPERTY.

CONSTRUCTION DETAILS TSo«cifv on* by circling)

basing diameter.

/pe of screen _

Type of pump —

. Length of casing

. Length of screen

Test ra

Orawdc

Duration of test

"•»• «J *"

33oacity of pump.

Static level (depth to «••*•?) 4- O

Quality (clear, cloudy, taste. odor)_j£L $=-
3eoth of pump sen ing

Date of completion._ Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale,
limestone, gravel, clay From To Locate in reference to numbered

state highways, street intersections, county roads, etc.

Of t 3 ft N

2.2.
LC

w

DRILLING FIRM_L

ADDRESS

DATE.
~ 7 3"

SIGNED,

*if additional space is needed to complete well log. use next consecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEL LOG AND DRILLING REITRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front Su Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

O&ICIHJU.

f l / v J I OA J

Owner

Location of r^+y M/

Addres§

j CONSTRUCTION DETAILS
f / n 41*Casing diamet*** p fli fr« T-fg**1 of casing..,, sr- ***

*7apacity of pump

1 WELL LOG*

J Formations
Sandstone, thalf, limestone,

gravel and clay

•fUW«^*»''^**r
ipZt£&*Jl vfalszQ
\r •!•••--*-• ~ — ——

/ / .-jr -^- j

\fr0f-: * v.-r-^TT
> | ——————————

i—
i
•i
L_

From

0 Feet

/^ '

To

/?**•

$0 '

CBAILINC^OR PUMPING TEST
(Specify on* by circling)

j "̂_-* £**L! iTest Rate '̂J..L? .G.P.1C. Duration of test_. ^aL.__hrs.

Static level-depth to water,, ... ——— 3.1 ft.

0

Pn-n- fnfftrTTH hy ^> U>*LA+J* ^
SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

-g rf*»v

" ^
|\

w. "2 x«^ ^

s.
Drilling Firm

Address

^ \J SiDsi

i .
*!£ additional space is needed to complete well log, use next consecutive numbered LVW£L_W«



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEl* LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES y- * A n r r* A
Division of Water N°' 419564

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIGUfJO.

Section of Township

Address *^ && *Owner

Location o£ property

CONSTRUCTION DETAILS PUMPING TEST
pecify on« by circling)

Casing diameter
Type of screen
Type of
Capacity of pump
Depth of pump setting.

Test Rate__etLj£L..G.P.M. Duration of test.—*2_.._hrs

Static level-depth to water.
Quality (clear, cloudy, taste, odor). ^

of completio~ ^J **-*-( \"J t I i 7 /-

WELL LOG* SKETCH SHOWING LOCATION

Fomations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highway8J.St. Intersections, County roads, etc.

0 Feet

//T

W. E.

s.
Drilling Firm ^) ' --* . v7

Address 3-^^ »t 1?(?

Date

Signed > j\ • \ 7

*If additional space is needed to complete well log, use next consecutive numbered



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

Sute of Ohio
DEPARTMENT OF NATURAL RESOURCES Nn >M Q C C C

Division of Water nu' H13 000
65 S. Front St., Rm. 815 Phone (614) 469-2646

Columbus, Ohio 43215

.Township. .Section of Township.

Owner

Location of property.

Address

^ CONSTRUCTION DETAILS

• • f " v fc «* i ^33 '
Hi of screesi ———— —

Caoacitr of iramr f->o £> &**J)^ \t*o* > JkL*! •
Depth of pump setting. ———— i5""J!l -rlf • — — ————

S

WELL LOG*

J Formations
Sandstone, shale, limestone.

gravel and clay

• ibJbtvP^K tte&tfi,*' /*$&*£
$S~*3z!L *M.« ^g

\ . .
l4ifL.~T,>,,^ _ , iv
£ ^/) x

^1
I

1
'

«i
i

From

0 Feet

To

/S Ft-
JiQ'

————

CBAILINQyOR PUMPING TEST
(Specify ont by circling)

Test Rate. O.. ..G.P.M. Duration of test..._..jai^_...hrs.
\* *r iD** w / If v, cStatic level-depth to water —————————— La. —— ft.

Qualitr (clear, cloudy, *n»t«, o«iof) — (*Vf~j A^J • ———- ' ^ * ' ^

Pnnm fnflttllfnl ITT 1 / • r?P- ̂ > °^r xJv ,« vy

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

c
«

r""̂ ^ "̂S^5T?e "̂̂
'/ «w- ^^J
^o' L^ w ̂  c^?^^^i '̂̂ **l^^^^L

^^ ^^ / 6 /r a î̂ . I

S.

• •
MWMM

E.

Drilling Firm —

Address Jif! & 7fl^£

. yj> ,> LTTt / 9 ?/

Signed .i >-glx^f,

0

i j * '

*If additional space is needed to complete well log, use next consecutive numbered fb



- LOG AND DRILLING REf^RT
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY— Division of Water

SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

452695

Township. i. \ t^L ion of Township.

Address

Location of property.

CONSTRUCTION DETAILS BAILINQJDR PUMPING TEST
>p«cif7 on* bj circling)

Casing diameter
Type of screen—
Typeoi

-*
JLength of screen.

Test Rate_JS&—...G.P.jij. Duration of test._].._.._...hrs.
DrawdowiL__£L__ft Date—1 ~A
Static level-depth to water—————L^L_

Capacity of
Depth of pomp setting.

Quality (clear, cloudy, taste, odor).

Date of completion. n - Puiup installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads* etc.

DriUing Firm

Address

T F E / C V . A Y WELL DPiLL i N

A, g;

--O /^~^*If additional space is needed to complete well log, use next consecutive numbered



A6.0 GROUNDHA.TER SftMPrf!s

Groundwater sauries were collected during two sanpling periods, in May
and in August 1986. The type and number of sanples collected are
sumnarized in Table Al-2 in the introduction. The sample
documentation information for both rounds are included in Tables A6-1
and A6-2.

Groundwater sanples were collected front 18 monitor wells the first
round and front 15 wells the second round. The wells were installed in
May 1986 and well locations are shown in Figure A6-1. Well 13 was dry
and 21 was inaccessible during the second round of sanples. well 8
did not have a sufficient volume of water for sampling.

All sampled monitor wells, except for 6 and 10 (the first round only),
were purged prior to sanpling with the use of a Teflon bailer. Of the
wells that were purged, all except well 5 (second round) were allowed
to recover fully before sanpling. Field measurements including pH,
specific conductivity, and temperature were taken during purging which
continued until at least three volumes were removed (or the well went
dry) and the field readings had stabilized. The readings were taken
using the protocol outlined in Appendix A of the Sanpling and Analysis
Plan. The sanples were poured directly into the sample bottles.



Table A6-1
Groundwater Sampling Log-Round I

x,»r

•AMPLE * cm. •AMPLE
DATE DATE

LAt PEOEMAL
•XPftEM

CUtTOOV
•EAL

c-o-c IT* * I TA« >C LOT

5,1 '0 even r-
r-

i 1 71
7J

u
ft/0 - 15 77^

3,3 AUltOM

in

5-15777
JS.

>»q37-79

51/0

i r-
1HL

x.

51-f wO I-DP f~1f7t7

I/
Jfc



Table A6-1 (cont.)
Groundwater Sampling Log-Round I

Skinner Landfill

CAM* •AMPLK cut * •AMFlf
OATC OATI

tA» riOfMAl ewtroov
MAL

c-o-c OTft rrn * TA« ac LOT

51- 6 »*0 f - 0+ S'-if-f*
ACJ

IT ITiOi fitE£ _LL
Jk

y</wo/ r- 7vjv

IT CHfl*1 i t 17
35
If

fto -T7YJ4
MfJ 1)3

IT m I
5 It M f-M-H f Al J

i i\>

6-7/0

1
EHS73

AK_



Table A6-1x(cont.)
Groundwater Sampling Log-Round 1

Skinner Landfill

CASE* SAMPLE CNL * 8AMM.E
DATE DATE

FIOENAL
EXMEtt *

CU8TOOV
•EAL

c-o-c rrn TAQ DC LOT*

SIM s-a Ci/tt » 1*

* 3Z
IT

5> :«.-L-1L.-.-L. H<M£/SJLL

5110 «-_»£ ^¥

_ __ J._____

5"-
r-

r- n vi 7
\ /_

TC Frt^Jf

*^

S-1SI1J
J3

s-in ^
35-0 / AIEJIJ0

-o\ JMU -tftltf

TTC 61JJ1 5J1 - 158 J 7

Iff**



Table A6-1 (cont.)
Croundwnter Sampling Log-Round I

Skinner Landfill



Table A6-1 (cont.)
Groundwater Sampling Log-Round 1

Skinner Landfill



Table A6-2
Grounduntnr Sanpling Log-Round II

Skinner Landfill

8AUPLC * cut lAMPtE
DATE

•mrrma
OATt

LAI PEOfNAL
EXMfM

CIMTOOV
•EAL

c-o-c k Of* TAO ac tor

!>(.-6<OO<p-G3. . 11 5-mto

Ill AQUA 5-110X5
ftPlAL rviui5.it. 4- Mill

fittLUl 01
jAQUA i

•Hint «*•"* ti 73
AQUA.
SPLC

J

*»5
"1C.
97

o/

C-



Table A6-2 (cont.)
Groundwater Sampling Log-Round II

Skinner Landfill

•AMPLE CRL * SAMPLE
DATE

SHIPPING
DATE

LAS rfDEMAL
EXPRESS *

CUSTODY
SEAL

C-O-C OTM * IT* * TAO ac LOT*

w Vr/S' 5-WiW
s-nnu

telfe

:-!

±
5-nnt.
i PM A (.Iff 301

fltUOd

"J-1 J
3?

51

OJUA 099M f 31 3rl 1

tdt i T--—
5*1 fcfl3._.fca :_3r_j

.(p*.

SO-

(̂ iA 5-hî l
U

ogqmam3omit/a"^ i.-
i/li,.

1̂
QqqM7a40Z.;oJt^l51.u

EJ 6.
ufl
In

srtc. ,Q?\s(:
/^UA .

fc 13

t ---»
I

T

IT

JiU



Table A6-2 (cont.)
Groundwater SAapling Log-Round II

Skinner Landfill



Table A6-2 (cont.)
Groundwater Sampling Log-Round II

Skinner Landfill

SAMPLE * CRL SAM^L
DATE

SHIPPING
DATE

LAB FEDERAL
EKPMESS *

CUSTODY
SEAL

c-o-c OTN * ITN * TAO * LOT*

- OZ. I. *of»

KA.Q9 *W*

Tec
fctou/v UIATH.

03UH.IZ.

nay 5"Wil7

Ii_
'•1

SI

tt"

--8<
K:

5- ftfo

02011,
/VI5JOZ

* i. . .__ rviij. 5-l3iti

RAO^

oci9 HI
2351

15.1

Rwu.
riazoi
t t S* e

H

3 1~
93

&

:t JMOL
6-97^51

Rime mLi

:iz 53

55
jriJls*! /



Table A6-2 (cont.)
u'roundwater Sampling Log-Round II

Skinner Landfill

CAM* cm AMPLE
DATE DATE

LAS riocwAi
IIPNCM *

CUSTODY
SEAL

c-o-c OTM * IT« TAO * >c

5t- c-jjArt- nz CH511

5-83900 Ifrffcit
____Qi

02
03
OM

-

SBS
stop f f r * . 01

SL- &ozo-o-i ffAOl 512.

OZ

L is:
1 1

Aouga.7.

1

N

17

HZ.
Jl

/!•"»•}/ "-T" /Q-my

t o-ni?3i -f -l-

_..._J±

3.7
.31

:~1 -j • i
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DRILLING LOG

WELl NUMBER 5LGWO6

LOCATION, K:f-cv I CM
• -f t". Ki

OWNER. _
ADDRESS:vF • - i »M. . . v.'- "i ' 11

———._____________________ TOTAL PgPTM 4 I. 0'

SURFACE ELEVATION. ^ '!> .3 O ' WATER LEVEL:
| DRILLING ,. , - - . . -
J COMPANY: ilW" •"

DRILLING ,., DRILLING,.,. DATE e L. . I,
COMPANY: infr'" •:•____METHOD:Jlifllgl'ia DRILLED:JjdLilp
DRiLLfR F i i ! - • •______ HELPER: JHZL_____ ' r

LOG BY: > .' • T •

SKETCH MAP

NOTES:

DESCRIPTION /SOL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

i
j "
^

!
1 -
1 .
1
1 -

1-
1 .
{ •j

i

- -'

... ^

- -

-

— —

- -

- -

::J

5-f

5:"d

5--1

5-M

5-5

3-fr

5-7

x- s-;
5 0

55

5"'

5i

5S

^•_

SS

i1"-

--

J-'

v

\
H
*>
10

%
4
1
12.

IO
f?

i;
IO

'̂  .;"

ti7

Groj to r».r» Ury*». c|^|c-| s.'ii. to ,t ^ -. {.-• ^ 7 o

_ ^ c. • . • \ j ' • . • • . -• .- ; ' •( r - v t
( t l - i v . j j c^pN/

•

-

i

-

—

14.0'
t ic i i . q i - ' - f '- j ' ' * ' ( > ' ' ^ y c foy i '- ' •- low-. •/
Silt , -.. ..--M-.it r>. lyu j- . C M , I . - ' , i :.-i , liard.

-

•*•»»-»«»"• SHEET _L OF



PRILLING LOG
WELL NUMBER.

-^« ^^^^^^r^^Zsfr ^^s&5^&&<<^&S*&>&%& DESCRIPTION /SO«. CLASSIFICATION

•

•

•

•

-

*

-

-

- -

- -

— —

- -

- -

— —

- -

- -

~ —

- -

- -

5^

5/0

Sll

S-f£

S»3

5-N

5-15

5-|<,

55

^5

55

SS

S5

5S

S3

O'C

5
'I
3;

24
31i".

9
• 5
J<?

10
IU
ai

/2
W
3/

1
30

5
37,

—

«.S7 U OliM

SHEET >- OF _ j



ViMaMIM-Jk'l

DRILLING LOG

LOCATO
rcon

•—— ̂ \£f «>~— • SKETCH MAP

£LU£j& OWNER- /J <, ^"^

\^iof\f tnfaf AnoBB* .̂ ^kj|-\n»*r i(ar̂ cL:Lfl
o n ^»x f <-<a W-»<-f rj).*c«-^r C^H

Hi id Or". TOTAL PPBTW .< { ! ,£> '
| . —— — — •* --

SURFACF

] DRILLING
t COMPANY

DRILLER:

j LOG BY:

1 «•"
• <&

f

L
r
i -
i •
i-
L
i '
1-
i;
i -i

- -

'ELEVATION:
/\1

fa«B.9Ox u/ATrairuei.

C. MTT^SDW^O, , r r. BnITrn.*̂ /--?5 /Wr
P (T100. -» nripen. ^.-H 1 ' î SIIS: —————————————————————

PfWtT-

•̂)U
C«"> (Aft

^
^

—

*^^&^^^ • DESCRIPTION /SOV. CLASSIFICATION
^̂ ^ (COLOR. TEXTURE. STRUCTURES)

tr<rtrbedd*d qray ^os»Si(r>eroos |i i-ne%t-on« ardi
gr^Y *Ho4t .3 ' V/, O'

t*jo or5" 6012.1 KJG-

!

:

* A.S.T.M DIM* 'SHEET _A_ OF



I - - -

DRILLING LOG

.WELLNUM
LOCATION

•— r\2/"~-* SKETCH MAP

•- i x- i x ^\*^ t t tf ^ ft f^
BFn "'(/-jlyD/ . OWNER: 17. ZJ . C-Kn _____

\\lfar Iflfflf ABO^fSS' ^ ilrtn?/" /_Qi'l?7.Ti (1
* f\Ptf'f frv 1/Vtf* t1 C-^P^t + r <OM

bridal TOTAL DEPTH IU , Ct '
SURFACE"1

DRILLING
COMPANY
Qpn i en*

L(

ELEVATION:

(Tlcarft

t^M.lO' «,*«., ™.

DRU.MG u .» . DATE - /-, _ /- .

K pn.H>-p

:
—

5 —

:

j

...

::

\4&^f DESCRIPTION /SOI CLASSIFICATION
£^^ (COLOa TEXTURE. STRUCTURES)

fo Sandy, ^ jovef ly cfocy wi-fK i^ft^b^dcl^dl
-coarsf land and arrive, j KV)0/"5-f fo cuff

; *!
Green ar?.vy fo a, x^ 5Hty C/o.y tc? ciaye/ -Jf it

- some p<?bble^"JCu '.d -;o, d , hard tvoiir/cl-r1^

: :

I ..L.

A.S.T.M 01M* SHEET __L OF _L



DRILLING LOG

WELL NUMBEfO
LOCATION: ££15 frrn
fOa.fl nf v +

OWNER: U.

ADDRESS:
f '(:•*•• r OH

SURFACE ELEVATION:

DRILLING
COMPANY:

TOTAL DEPTH _
WATER LEVEL:.

. P.

DRILLING
UPTHOP

DATE
n i *n-

MPIP.TB

LOG BY: <J

SKETCH MAP

NOTES:

1
DESCRIPTION /SOC CLASSIFICATION

(COLOR. TEXTURE. STRUCTURES)

-

*)

-

-

/o-

/5-

— —

- -

— -

— _

- -

- -

- -

5-2

i-3

5-M

5-5

5-fo

55

55

'-'

i5

55

core

3
(o

7

/C!|

1
15

My
*5

ja
'it

BrouJn iilty d*.y* So^f, moist (cl ),\ ' '
/•5

- \/Crv^ lioHt brocurv -Vo VJ&ltOLO bfOUJn Si ''ty i ClttwtW fi'nfe
-r»A€ d i L/irvi 5cxnd o.r»d cxravtl qradma TIO Qraw-
^' '^T\ "j i 1 ty » •io.nd^/ ! QravtUv clo«.V piedium
dt«n4C dry 4-Q piOl^T1 / Q.Y\ Q r\

. { ^

-

-

'

•

'• //.o'
InVtr bedfir d. qreen cjro.v/ 5b< l̂£. and dork blut-

-

-

~U° °H ^e/M6r

* ».»T M DIM* SHEET_J_ OF.



DRILLING LOG

WELL NUMBER
LOCATION: _

OWWM \J -P ft

_oa_
SURFACE
DRILLING
COMPANY:
DRJUER:t

LOG BY: _H ^

. 53 ' WATER LEVEL:.
OR«O.INQ OATf

HELPER:.

SKETCH MAP

NOTES:

0

.

5 —

.
•

IS —

i

v'O —

- -

^ M

- -

- -

5-1

5-Z

5-3

5-M

5-5

it
5-7

5-2

55

55

5^

~O

LJ — '

55

5-:

--

0

H

"7
It

U

au
51

IS
30

^

S
as

'^&^^r OESCRJFnOH / SOB. CLASSnCATION
^̂ ^ (COLOR. TEXTURE. STRUCTURES)

3roojn *to qro.̂  inrerbedded medium -<irflL«r>d.d silty
6<x*-»d and 5nty 50-nd1 and araN/eJ coith jome.
d^y , med»om dense to ditnse, rnoisf to uuet

fo.O'
i-'̂ ht gray saody, 5i^y day aradma to blue -qrren

" to a r ee,n - gray 5<xndy Silt iuitf> 5onne qnscveJ;
.Kviediurn dense, to dense, , rv»oist to uj£t
Cml -Sr«^.'

" 1 I V / * —

<3C. Ox

• A.S.T U. DIM* SHEET J— OF



DRILLING LOG

WELL NUMBER:,
LOCATION: jliV __ ___ ___

r> f tii ---t VV/ f 1 ̂  ^ Ji gf *. f

SURFACE ELEVATION:_i23LL2l- WATER LEVEL:.
TOTAL pgirm, 3*7. O

WMUING
COMPANY:

DRtLUNO..^ OAT1
.METHOD: H2£Lifli:

HELPER:.

LOQ «Y;; K

SKETCH MAP

|OOLO«,TBmjRf, STRUCTURES)

35 —

Inter bedded lumesfonfi,

570'
£00 OF l30*:llJe-

• A.S.T.M 01SM
SHEET _2i_ OF



DRILLING LOG

WELL
LOCATION ira\/e.tled

•To CJT«.*.lt

SURFACE ELEVATION:
DRLLING .-„-,
COMPANY: 1' lonft

. *f a
TOTAL DEPTH_
WATER LEVEL:.

N.Q'
, QH

ORR.LER: f lV)QQrg

DRUJNQ
.METHOD:.

DATE
.DRILLED:

LOCI

SKETCH MAP

NOTES:

0
•

5 -

•

/O-

- -

- -

- -

- -

- -

- -

^/&^r DESCRIPTION /SOL CLASSIFICATION
*̂ ^ (COLOR. TEXTURE. STRUCTURES)

50.ncl flL»*\d -~i 1 1 Cy 5O-f>d CLi'vd Qi aV€,| LUifhSomfi
clay medium d&nsd ^ J=ln5£ , nvsi^t <"o a?€.t
Con' im> '^-

-

. *j .5'̂  v /' y / j' '/A3 ^
" f'*^*'um3'i*Y<* i»*'>"' "w'3' ̂  ̂  -

i

ClUO OF 15C£.ltU<3-

* A.S.T U 01IM SHEET _Z_ OF .



DRILLING LOG

WELL NUMBER 6L6QJI

LOCATION: _ne* f" -fE
OWNER:
ADDRESS

-j-a-C———————————ii————r TOTAL DEPTH.
SURFACE ELEVATION: J15JL15—— WATER LEVEL:.

§3£& •" - - D'WLUNO-
DRILLER:.

LOOBY:

SKETCH MAP

NOTES:

1 <

-

-

m

•

-

•

-

•

•

—

^Xs$
- -

— _

- -

- -

- -

- -

- -

~ ••

- -

- -

— -

N^x£&
5-1

5-Z

•• ' J

5-H

^~ - <

5-fc

/

s-9

^
^
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55

-> — ̂
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^ X

5;.

*^5J
P
b
7
7

M
H
7

3

\
(,
(.
10

ity/i.

K.
ja
31

15
3i

7

JO
i :
.. i

$>g&^^ DESCRIPTION /S0«. CLASSIFICATION
f%T (COLOR. TEXTURE. STRUCTURES)

^ed-broLon TIO& fo coarse- grcu.-<i«ol 5<xndi 4o
".Sand amd. ̂ ravdl, 4Omg 5 / /£ and som<-
- Clayty lA^e.f£l loosfi TO medioo-> dens«.;

becom.na d<2n*«i -ho vc-ry dense fo^'oco
13.5^ dryhomo/s t j (so),, g m -^ c > .

• _

•

•

cobble

*

"

—
 —

•

•

10-

>$~i

A.S.T U 01SM
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\YX *vSl fcfci k" I

DRILLING LOG

W6LLNUMBPR ?>LfeU?l 1 OWNER: U.^. f l} A

LOCATION IQO' >rOnO ADDRESS 5klrMM»< LOlviiiJJ

o a^f orV !•«.<, rwr -I TOTAI fw(rru /Y^'
SURFACE Fl FUATOM _IQ_' "7 ' ' WATER 1 FUFI -

DRILLING iTl.* ^ .̂ ORR.UNO. ,,,. DATE eli*lot
COMPANY: l< l^Or*. MTTMOO- tt 3M • 'ffl IKQWM I tn- 5J/n|XM
DRILLER- f m<yir * MBL»ER- *T^| ̂

SKETCH MAP

NOTES:

—

•

— ^

- -

- -

5-1

S-Z

-•>

VH

S-5

«

M

S ,

5:-.

CO'c

I

7

H
10

33
3.0
fL.

\,

——

%g&^r DESCRirnoN/scm. CLASSIFICATION
*%r (COLOR. TEXTURE. STRUCTURES)

Proton 01 l^cJay, 5/»f/; moist (C/ )•

v.o'
JLjg^i1 brown fo or-'' i-.a^ - b<*oton Sandy, aravtlfu

Y /- ( i ••! -j< i^
- very/ de\ii'- rr\oi*r fo uucr r cl. qc.) .

1 / * sj '

If ittr bedded blut-qrcxY joss* f I'J'trous li^^foiic
Qrnrt at a/ .iha-l c. ,

/V.5X -

-

* *.t.T M DIM* SHEET -L. Of _J_



DRILLING LOG

WELL NUMBER S

LOCATION: be.>oto
i l l i f t

U.o. r.PA_____
ADDRESS.-Sk..-11-vgf Leaver. (I

T3T-Tin.il ^iur^rvi/3_________ TOTAL PfPTM (M.Q'

SURFACE ELEVATION: fell • "78 * WATER LEVEL:.
DRILLING /-n '—— ' ——
COMPANY: I' IP Of
PMICP F

LOG BY:

OK'UJ*** . i* <v O*76 ^Lc.ugTHOO- M5A.cc. .̂ onai IBP- ^ll")
• ' '

SKETCH MAP

NOTES:

DESCRIPTION /SOL CLASSIFICATION
(COLOR. TEXTURE, STRUCTURES)

5

10 —

- -

- -

- -

s-t

5-,

5-3

»

ss

«

1

3
5
IO

•7

Park bro«x>n -TO ''flht yelloco broion Si'fry, sandy
clay to si 't^ cla.y , medium ^fi\ff -to dh'T^ ~

_moi4f to OL>«-T- (cl),

6.S' -
" Tnter bcdrled sho-lfi. a.n--t 1 1 .>itf.* hot *£

f KJO JF "BOki I O&

* fcS.T M 01 SHEET _/_ OF ,



DRILLING LOG

WELL NUMBER: Z
LOCATION: r\tt » V-O

OWNER: _L
ADDRESS:

f".-
TOTAL DEPTH.

SURFACE ELEVATION: 75"7. 7S ' WATER LEVEL:.
DRLUNG
COMPANY:
DRILLER: JL

LOO »Y: _ll

DRILLING
.METHOD: J

DATE

SKETCH MAP

NOTES:

1
2O

OEBCWnON /SOC CLASSIFICATION
(OOLOH. TEXTURE. STRUCTURES)

-1055

55
73
N
ts

fU

an
35

IQ
J'J

and
-fo

•f'O

c,, dens 4o
-fo moi d f ( 5to,

dense

SHEET _ OF



^/o

45 -4L J

DRILLING LOG

•»*t~VC/~ ••*' " SKETCH MAP

WELL NUMBER ZLGiU 13 OWNER: (L*. -J^/i , ,..,.._

LOCATKX
r»-\ f

j n^
^11 OL/VS</^ ar--oj^«/ W'>", T* <!<-»-. r**f , OH

j-1'' U TOTAL osrm _.. 53'. ', .....
S
0
Q
D

LI

d

-

•

•

JRFACE

RHJJNG
DMPAN>
R«XER:

DO IV:

^
- -

- -

:;
- -

- -

ELEVATION:

f. f « i/^/^i ''

"7 5 "7 . 1 5 IWATBB i run •

"•WJJNO^v ,̂ OAT1 .eL—l.,

P rV.,->.-.. • i-L.M.F.,-f, ' ' N01681

t / \ ^f -^

^

5-15

5-lU

5-n

5-f?

S-K?

5-2?

S
ss

55

yj

55

ss

^

%

^

*l

\U;

as

^5

JO«
13/X

%&^' OCSCIWTION/8O«.CLA8«nCATnN
*%T (COLOR, TfXTURt STRUCTURES)

tighf brocon -5»/iy clety tui f<\ 50™* gravtl
^radio^ to Very Si'lty clayey 'J'tnt to

- COOLr«c -^r-etined 5o.nd o.nd qrav/C,!, \/e/v
dtnse . VY>OI *f CstOi QCVI •fi\c;

" O »J

•

-£-

C^ c'
£ P-* u ^ ' ;";!-"- 1^. i KJ cS-

'O —hh H

A.S.TU 019M SHEET _,i_ OF .



DRILLING LOG

WELL NUMBER:
LOCATION
Lti>nrL

OWNER: N. -^ fVAJ

^f/0nf
OU

SURFACE ELEVATION: J^LJiOL
ORU.ING «-,
COMPANY: (llOCJie.

g* t*\<\
DRILLER: _t_

LOGBY:

TOTAL DEPTH 3<?,

OR«ilNOu,A DATE
.METHOD: H îaucaj»«LLE
——— MEL«R:JBliL

SKETCH MAP

\J • —

5 —

•

•

10 —

•

•

15 —

-
m

20—

^̂ H

- -

- -

- -

- -

- -

- -

- -

— -

- -

- -

— —

-̂ •B

5-f

S-Z

*T. .-^ ^

^ V•* i

55

3-4,

5-7

5-af

^oa

55

55

-=J

*'•>

55

5S

^ ^

!>-/

fcc.8

21
50

*
a*we

f7
'J
1Z

^

n
w15

av
Mo

•/?

2
/7
n

Brocon , \/i
" C-loiy , rr> £
- cl<Xvj con^

. (31-3^

.

-

-

..

-

•

-

-

-

-3» 'ty 5ond and
f-o very dense:; wei /5'

A.«.T M 01 U*

SHEET_/_ OF.



DRILLING LOG

WELL NUMBER:r OWNER: (J. "3 •
^ .

It MUUBFH ^rr^/J^IW OWMER IV. '^ • . r ^\_______

NATION: Of^ r<~v^H lO ADDRESS: g--k' •"< • •"' •*" In '"^ •*' 11

^Ja.jj CffH^t O? Vil I TOTAL PgPTW '̂g. .O '______

«FACE ELEVATION: JjijL2^1 WATER LEV€U—————————————•
DRIUMQ . ->< • OfUUJNQtj^ OATl
COMPANY: J.1'" -̂ * '————-
DRILER._L

LOG BY: __

\ «*•*••*
4 , ."V turfM^ If f>*

i. Bitr

as —

s-c

• A.S.T.M 01SM

SKETCH MAP

NOTES:

/KM. CLAttWCATION
(COLOfl, 1RXIUNE. STRUCTURES)

v«ry ii Ifcy jand and
d?os«i

, fr>-i-5t I

OP

SHEET _3. OF



DRILLING LOG

WEU MUMBEB SL<bO)/5

LOCATION ne<f +Q split
"

0.5.
ADDRESS'
We.«.f- C QH
TOTAL DEPTH

SURFACE ELEVATION:2£^LlSLL_ WATER LEVEL:.
DRILLING rt1COMPANY: LMoore.
DRILLER: £.

ORILUNG
.METHOD:

DATE

HELPER: _BjJJ

LOG BY:

SKETCH MAP

NOTES:

1 «

-

-

•

-

-

•

•

4?

&
- -

- -

— —

- -

- -

- —

— -

- -

!x"̂

5-1

5- a

5-i

M

5-5

-JZ>

&
55

55

55

. -V

core

<£>
mP^*t

&*
7

IO

«tfc
S3.
l\

2

'f

1

-

tXV^^ DESCRIPTION /SON. CLASSmCATON
^̂ ^ (COLOR, TEXTUR6, STRUCTURES)

8roupn ^o gra.y 51/N, Sandy arave.1 tuith 5orne.
•clay , m«dTium -fo very de.n5cv dry. (pm) .

-

-

5.5'"
- ijftllou;- brown 5ilty , $*"* / cK/ , ^. - C a, ̂ . t f , '
. ha,'d, dry (cO.

^

/o o'
Inftfrbcdded 5ra.yi( fo-j^ luerou* //mc*fo. •_ and

• 3*"Cvy 5Ka.lt . . "

/s- .o '
C.NJO -h 'tOell/UG-

5 —

15

' A.S.T M Oil SHEET _L_ OF ._ / .



DRILLING LOG

WELL NUMBER 5 LGlO I (t OWMEH I 1. *i . £/»A

LOCATION: >o. ̂ •rNrri ADDRESS:
,__ Wftit . OH

-t-o TOTAL DEPTH__JJ2-Q1

DRILLING ...
COMPANY niaoyr

DRILLMQ DATE

loore. HELPER:.

LOG BY:. P. R>.-»~

SKETCH MAP

NOTES:

ATON
ICOUm, TEXTURE. STRUCTURES)

-

-

•

•

•

•

- —

- -

- -

- -

- -

_ _

- -

- -

- -

- -

_ -

- -

5-1

S-Z

5-3

5-1

5-5

^

57

>•:

55

55

55

5 =

33

55

5^

s<

2

4

5,
10

45s

3
7

12.
10

12.
m

17

firocon -+o red brown 2a.ndw( dftyes 51 It •+•£ 5i Ity

-

-

-

-

-

^-i
ia.5^ -

- Broion to rtd brocon CjrA\/«.| |w , Si l ty, Sand -fo
^ravtlly , sandw ->i It , rv.sdtoni dcnrii -fo dnitf
Wf*" . ( a nO

-

-

-

j

10

' A.S.T.M 01«« SHEET J_ OF.



PRILLING LOG

WELL NUMBER:
LOCATION: jovr ,frrt

OWNER: U.^ ft*

TOTAL
SURFACE ELEVATON:JZfl£L_15L: WATER LEVEL."

COMM& iTUo,, ORUJNOCOMPANY: JilflQLt .METHOD

55'V'

DATE
i-5/S/St^

OCSCWPTIOM/8O
(COLOR. TPOURE. STRUCTURES)

to r«d - tor ou> nn

"Red broujf> +0 broujn

' A.C.T M Oi

SHEET _=L OF



iVV

DRILLING LOG

WELL NUUBFR

LOCATION :Ti .{• f i»i> n
OWNER:

imî f' L&i:d -, II

1

1

'-r'ttj-3___________. TOTAL DEPTH _
SURFACE ELEVATON:I2f££i2JLl WATER LEVEL:.
ORBJ.ING ^ DRBXINO
COMPANY
DRLLER:_£.

LOOBY:£L

SKETCH MAP

NOTES:

OSSIFICATIONDESCRIPTION/
(COLOR, TEXTURE. STRUCTURES)

•

•
g _

•

to —

•

15 —

no ——

— —

- -

— -

- -

- -

- -

- -

- -

- -

- -

C). |

S-a

3-2

S-1

c •

5-7

5-3

5-*?

,>-(C

5 h

S-fi

55

S'j

^

5a

. j

i ...

o_

Si

•*

Core.

d
7
S

^5

\

7

3
IC?
li

•<•

7

(O

10
ti

li?
17
(A

33
J5

11
°° /-•/.

—

Jrotoo 5andy , q rMC.Hu £,'lt r»<fd ium d£n5
moi**" C»r>->) ^ ' ' • '

-

-

-

-
9.0'

L^ht broujn, 5cuidy , dayey 5i Lfc w« tit 5ome Qrove/;
-rnseJiOi>i dsn^e, fno/sf -fo ..'-£.f ( îc. - ^>r>-0 . ^

-

-

/5.0'
-t' ' * "•» < O^ ^>£f' "^i i | ^ y/ "j/"^^ (^ T f~3 j *j *- /_J/_"l 1 V/ 3 / IfT. /^ ^7 'Y1 <^Y ^*j i /•"

-ros-.'/..-c'(0usJ//,iic^>.-n<f , r5^a/e. '.^c^c^c^tn "
"" J" - -fj •

-

' A.STM 011 SHEET _i_ OF .



DRILLING LOG

WELL NUMBEH:_5f_6W/
LOCATION

•

—

- -

- -

5-ID
CO«K

C-l'i

3-1^

S-l'i

OOrc

'.t e.

cere

care.

—

—

-

—

Infer ̂
'^ray, A

qray +o pebbly JhaJe dnd

J0-4h -\

-55-fh -^

* A.S.T M DIM*



2X1

DRILLING LOG

WELL NUMBER *^(aLDI8
LOCATION: Ji.ftrg; ' "
" foe\ri

OWNER- f 1 .*. -'VA
^ > .

V.iQLp irw»faJ hgo-g TOTAL perm «37.7/
ClmCAr'c c^pu^nrm. 74%.'3Q WATER LEVEL: ————————

DRNJ.IN6 v̂, ORLLMQ,
COMPANY'̂  "——"^—"

P

Ji H

1

1

- ^e>n
HeLFt«:_£

°*TB

fff^10^ fifc.

LOOBY:

SKETCH MAP

NOTES:

—

-

- -

— -

- -

»^X&*1^ ———————————— •r>aiwuj ——————————————————————————————

%^^ (COLOR, TEXTURE, STRUCTURES)

Sroton sandy, amv&lly sil't, r)»edi^n-> dense ,
moist Csm) . J '

Ljqhi- b> Ocu>o 5i.cn^(y i C/a.yc.y 5/ '£ vvi"^ Some
QfA\/e.lt r)»t;c/»t/ni o/£/~)3£., fnont1 ~f"o -MC-i" (sc.-sn-*).

15.0'

£r\ + t,Li idcd qr<xv 5A.O./C t^o f>£bb\y 5/ii/d One/
» • j ' i i i « -

* AS.T.M DIM* SHEET_/_ OF.



DRILLING LOG

WELL NUMBER
LQCATION: _i|
vti Om

3 1 8

+p WCSf CH.^tfr. QH
_ TOTAL OEFTM_iUZl———

ELEVATION:.
DR1UINO
COMPANY:

ORR.UNQ
.METHOD:.

DATE

SKETCH MAP

NOTES:

OESCMPTION/8OR.
(COLOM. TEXTURE. STRUCTURES)

3O —

ray ihalc -to pebbly 5hcLl<. And

57.7'
OF

A.STM 01 i SHEET ±L- OF .



\£A^££J

DRILLING LOG

WEU NUMBER: ^>-&UOIQ OWNER:.
LOCATION:

r'PA

OH
TOTAL DEPTH. 0'

SURFACE ELEVATION:.

DRU.MG , •
COMPANY:!
DRLLER:_E

LOOiV:_£

OBIUJNG DATE
fm.oanMiFP-

SKETCH MAP

NOTES:

1 4

.

-

-

•

•

•

)—

0—

^
&.
- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

S&

&
•\

i-Z

5-^,

s \

'--

5-C*

5- .

S-'

^̂«

5

55

55

«

5i

"̂•3

55

S!,

•*.•.!.

^

^

\

-.

Y

TT
21

10

/£.

It,
IU
to

' 'fs

Q

M O1UI

\s^S^s4^ OESOvrnoN/soi. CLASsnrjkimNZ&Z^^ **"- ""*• 'UI-™»'r|crt»««
Ĵ ^̂  lOOLOR. TEXTURE. STRUCTURES)

Li^t1 brown and red rne.di\;rvi hs coo-c^e. sex
~ftr>d avaVfiJ Q^a-dMioi ^o ^« Ity 5o.nd a-nd ^^

5o me, \ f\ ^if bcdej €« ^OL.«ndw t *i ' tsf dcvM )
loO'it to nied i oo-i ci€.<">^c i moi%T (ao-ar>-"' ^

-

-

-

• •

-

TO^OlflL6^1 ' ?^? ^t' 50P^3><XVtl' 3'

rnoi^ to <-Ott [ tl- rn | )_ Gravel o.od Saod c
h increase. uj.-H> depth, co^tA.ni same. SQ
. and clay {<xy-r^

-

-
ekjepv

id

^n;

_
-
-

_
/3.0'

ad.o3

£>n^tni-
.nd

JCL:

«e .̂

] _

f ~



DRILLING LOG

WELL NUMBER SlGiUj |R

LOCATION
OWNEH- L).*^ .LPA

SURFACE ELEVATION: JUL-LLL

OH
TOTAL PP»TH A/3.0'

DMLLMG m
COMPANY: flWu——

* r. iMOOfC.

OMLLMO DATE A. /
urrnnB.H5A.ror. ,-.*»•• i «iv f̂iop.

___ MfLPlIi-_iiJj______ _..

LOOiY:

SKETCH tMf

NOTES:

|OOUM.T|XTUM,STMUCTUHES)

^y Silty c/ay to c/«.yey/ sandy a
Silt vs/r-rU in^crb«ddcd /'>>e to col

ed 5<xnd and fm^ 3»av/tls and some.
cfexy layers , very sfiff- 4o

(cl-ml, -» '

A.I.T.U. DIM* SHEET _a<_ OF 4



t V V .••A*

PRULING LOG
WELL NUMBER



%*>•••

DRILLING LOG

WELL NUMBER ^L^,'^ J O

LOCATION- 1 ' f(\f kjlOi"
f C.<i.rv f r -xl lOtll ) -'

OWMEII- ll 5. C^A

TOTAL BCPTM .*> 2 . H '

SURFACE ELEVATION' *7^ *^

DRU.ING ^
COMPANY: I'lOOirt
po^FM- F. POoor^

LOQBY L Vy/oief

l̂il MfATCMLJCVn-

DRUJNO,, -., DATE ^- /
UfTMno-H?r MMIKrv<2fl /. I • (SCa

UCIM.. -K.ll

SKETCH MAP

NOTES:

m

•

—

1 —

- -

::

- -

- -

|

-i

5-Z.

-;.M

5 -<

. * f i

S*

S-^

b5

5 j

j'_

j "*,

5^

55

-

>•.

\
>
i

3(>f->

i
S

S
11

^a

Q
^

10

i j

19
^ *

-<-

y/^&^s^^ DCSCRVnON/SO*. Cl AKIIIFKATrtM
^̂ ^ fODUM. TEXTURE, STRUCTURES)

Lt^M- brou>n -fo red broa»r» day, Silty c/ay, and

5 * * • r TO ̂ 11 ^ t - nr\ o i ̂  T \ o^ i ^ i ^^ * / .

-

i

i |(. 0'

Liflhf brOuDO C.OOLT3g, Sa-nd a-fTcl qr J-7C.I 3\i'o.d'. iia
VO5i l tVme. Scxod ^ med ior-»i dei -^r; , ct' /^Cop-SrrO

11. f"
- ijoht bi^j-'ii ^o^r--->j ^r-^el lw -lo. f -L-, 'V -,^i-. ,t:. -

••6

* A.ITM. Bi SHEET _L OF



PRILLING LOG

„ TOTAL DEPTH.
SURFACE ELEVATION: _22iL_2!LL WATER LEVEL:

ORLLMG fn ORWJWG ..Cl, DATECOMPANY: JTinrvff "-*—— ll c

LOOBY; L

PftCWPTION/KNL CLASSmCATION
(COUM, TEXTUPC. STRUCTURES)

^-LL

•

••̂

•

1

!

- -

I ^ <••

- -

- -

r— —

- -

— ^

;;
- -

U .

s-1

„
i/i

5'-

- b

5-W

<-|X

1
>IG

S5

55

«** ^

i-

Si

ss

it

-.

- -

.1,
24

IIU
n
17

to.j<*
;i

\11

17
H

IM

\

SM
5?,*o

(i
10

2

L

.

,

-

-

/̂.:̂  Tffi">-•'•-«'11 r j I(J r»'-«.Tutvi arovt.
7J[ Jenac +0 de-noe, drv, rf 3<p' '
- ĵh (SW-qw )

 j 1 r° 5<f »

• AtT.ll DIM*

SHEET _£_ Of,



DRILLING LOG

WELL NUMBER:.
LOCATION: 3dt
I.'.-. 0 id

SURFACE ELEVATION:
DRLUNQ /\1
COMPANY: IH I'
DRLLER:_£t.

3
TOTAt DEPTH.
WATER LEVEL:.

ORUMQ,.. DATE -/., /..
.METHOD: H5ftj cor<na raî ^n- SffOpta

HELPER:.

1 LOOBY:

SKETCH MAP

oescwmoN/8O«.c
(COLOR. TEXTURE, STRUCTURES)

5 —

/O —

3>

5-M

-

-7

55

55

55

5:

(Z.

17

IS

as

*- broujn
tra.ce. Q

yelloto broujn cxyev/ coarse
Clc\\f - 50 H ar\d Sand and

Q»'Cen -'*fo*\ 5i Ity,
in tcrbedded r*d and

n4 <xnd gravel,
medi ' jm dense,

//.o'
1?ed broujn ,
Sa.id and

, and
-.d 5rl<y, / 5omd and

1 5and-

/9.0'
', £ * t

* AAT.H. DIM* SHEET JL OF



M

DRILLING LOG

:̂ eJ*u»î  ae.ti \/g-j------ •• - , • • • • ' • —• • -^ - AOOHEt»-5k,,iri-rJflLrvJa\y-.t -in|Q,.,.rf~ — w*<f .'t*'i'J:..r '»ry?-
hymifPfK'tt^E^jflttiii: il̂ tLJ. VS^f^
«U»ACEEUVAT10N:-Uâ a: WATEHlEVEL. '

OMUMQ

35-

* 4-t.T.M DIM*

SKETCH MA^



1
1

DRILLING LOG

DRILLING ft, DRILLING MCA DATE tf /../-,rnuoiuv. (MporC. UTTMW ^*A. f anno n«Mi«n-'Wi»/xr»
na.i». f, fT-lopr*- HglPCT T, T H —————— LJ ———

LOG BY f, "P^LfT^

SKETCH MAP

NOTES:

^^]s4&*£*&&4&^r DESCRIPTION /SO*. CLASSWCATWN
4T ^&f!s03A'5KS&9Z^ tCOLfW. TEXTURE. STRUCTURES!

1

J

JO

>l$

!-?--'

tf

-

-

•

•

•

•*"^
- -

- -

- -

- -

- -

- -

— -

- -

- -

- -

- -

- -

,̂ ^A&
•\

5-a

5-.,

i-\

5-

5-,

j-/

c - /•*

^q

^?^^
5

55

Si

.5

"j "-

55

i-

55

Cor

•1̂ ^̂^j
a

-,

3
•4

t

3

H
5

5
5
'1

^

'i*

*/i
-

\/&^^ DESCRIPTION /SOCCLASSff CATION
*f^r (COLOR. TEXTURE. STRUCTURES)

3rou>n , ftr^y, Cli-iJ black. So.rtdv| • gravelly Silt fo
5« 'tx| cHi.-/ ,-i 'I , rSorne brou?1-* stamnia ,
n^d^m iK.-., wCf beJocU .0'. C i .n -C l ) .

-

-,

-

.

-

.

-

-

15 5 ' "
- Srsu^i-i 5i It^y Jay -fo cJ^y > Vi r | JP'-"/, ,, •r-.it.f

C. c' ) .

/9,0'
I, r:. L. . ,rd 3,a7 rc-^.l.r^o,^ l,,-..f-^,, *.A y* { **it

' AAT.M. DIM* SHEET _L OF .



2X1

DRILLING LOG

WELL MUU«M
LOCATION On QC-tlt/g

OWNW:.
AOOACSS

Cl •. P*«V

8UKF ACE ELEVATION:

OWUMG M
COMPANY: £lflOLi

TOTAL 0§FTH_
WATEMLEVCU.

OmUMO DATE

- F

SKETCH MAT

core

Xnterbtfddfd gr, fo5ai 1 •'



DRILLING LOG

WEU. NUMBER:
LOCATION- *R»viftrv4 nr¥i \r

\rt,-,d -I II niV n rrf

QWI.EM U.
*PDRtOT:-'̂ ^ini1''̂ ' / ''*'' y^fi I'

SURFACE ELEVATION:
DRILLING

_ TOTAL PgPTH 15.

l WATER LEVEL:

f. fllOO, -.

ORUJNO..-- DATE ,,./„urr̂ nn H f̂l --. •• ana.icn- ^«-

1 LOG BY: Paul

SKETCH MAP

NOTES:

1 ^

•

-

-

.

•

•

—

X

^
- -

- -

- -

_ _

- -

- -

- -

- -

^

5-1

5-2

- :>

5-4

S-L

-

&

55

55

>:

i j

Si

CPTC

r̂*J
3

I

i

10

T
IS

•—

—

x£*%^ DESCRIPTION /SOft. CLASSIFICATION
*£r (COLOR. TEXTURE. STRUCTURES)

LiqHt bro--0r\ Silty Clcxy ^"o clQtj , ch J-f", r^oi-jt,
ce ^i o.\ ^

-

-Y--:

_ _

'

•

/o.o'
varavj 5h«xle wHi 'irfcr"br' '^r .1 blut-araw ro^ilu.i-

• 'Oi Im'.iri h -. .. (la^rs |-£ '' -Hi •- '- )

•

J

/o-

* A.S.T.M. O1UI SHEET_J[_ OF.



1

PROJECT NAME.
PROJECT NO. _
BORING NO.

PIEZOMETER INSTALLATION SHEET
__ FIELD ENG./GEO..P.

CHECKED BY____fan- "FTI - 57f\/l
DATE

.DATE"
(ehlte4

PIEZOMETER NO. ' DATE OF INSTALLATION

BOREHOLE DRILLING
4^

DRILLING METHOD f[.5/\
DRILLING FLUID (S) USED:

FLUID tl^+ff FROM A
FLUID FROM

vock cor

.O' TO *j
TO

ixuj_ TYPE OF BIT
CASING SIZE (S)

SIZE
SIZE

USED: NONt,
FROM
FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE P\/C
DIAMETER OF PERFORATED SECTION a-
PERFORATION TYPE:

SLOTS JZ1 HOLES Q SCREEN Q
AVERAGE SI7E OF PERFORATIONS £}. 0 1 0 *"
•npTAL PERFORATED AREA 5 ',.,_.

RISER PIPE MATERIAL PV/C,
RISER PIPE DIAMETERS:

00. LD. a"
LENGTH OF PIPE SECTIONS / O '

JOINING METHOD .{((tfh ̂ iT î

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ...
PBHTFPTIVF PIPF 0 ft

S'/I • OTHER PROTECTION ^/X/'/nO

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND

QWE.D 5O\L
PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE l̂ r )

+ 3i
0.0

TOP O
TOP Jk. 5
TOP J8.^
TOP 3>(o ̂
TOP ^0.5

BOTTOM 3i(0^
BOTTOM .̂ 5
BOTTOM35. 5
BOTTOM y/. 0
BOTTOM 35.^

,V). 5
4^/0
1̂ l=i'

ELEVATION
UfH

4<27. «jo
^3.9O
tsa.<i(«7

TOP / ft ^ Q /~)*" ^n O » • T ^^f

TOP 0,5*7.40
TOP L,65.^O
TOP ^4^.4O

TOP C.53.MO

BOTTOM 4,5 7.40
BOTTOM G65.«fC
BO MOM 4,q$ t/ ̂
BOTTOM 4,t(2..̂ O
BOTTOM fcS^.HC

/ i_/ ̂ ? * ̂  ̂ A*^ i O • ^T *-•*

6»S 7 . 9 O
(-^."lO

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES §3 NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ N00
BPMAPKC Sjfl^kfr.Vr /uirto^-T- /irjircm

1

1



PIEZOMETER INSTALLATION SHEET
PI
PJ
ft
p
B

P

P

«OJECTNAyE «ik,'«ntr UXncPi// FIELD ENG./GED. r ftfi/f ft DATED/ 2/$/
HOJECTNO. ftO- K.TI- S1E.N/L. CHECKED BY DATE ' /
DRING NO. 5^ G>\A/ Cn i i
EZOMETER NO. ̂ L, <jW Cfl DATE OF INSTALLATION 5 / 2 £ / X L

OREHOLE DRILLING

DRILLING METHOD \\ ^A
DRILLING FLUID (S) USED: (\f O N £.

FLUID FROM TO
FLUID FROM TO

IEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION 3 "
PERFORATION TYPE:

SLOTS $1 HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS .Q...Q \ Q'J.
TTKTAI PFRFflPATED AREA I O '

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LEN6TH ,5, Q'
MMYrrimvF WOP no t"

TYPE OF BIT
CASING SIZE (S) USED: N/OMt

SIZE FROM TO
SIZE FROM TO

RISER PIPE MATERIAL H V C
RISER PIPE DIAMETERS:

O.D. I.D. 5."
LENGTH OF PIPE SECTIONS /()'
JOINING METHOD ^/U^K - tV'/V*

OTHER PROTECTION, K^K

1

1

i

ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

' PERFORATED SECTION
PIEZOMETER TIP
BOTTOMT OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE/BELOW
GROUND SURFACE (/Y- )

-*/
0.0

—— —

TOP 0
TOP 3
TOP 4
TOP ——
TOP b

BOTTOM 3
BOTTOM «S
BOTTOM l(c
BOTTOM ——
BOTTOM li.

IL,
t L,
&°l

ELEVAT ON

£.*•?. 6,3
C,*t.ir> !
<v*a.&3

TOP 6,̂ 4,10
TOP ^I.IO
TOP L1«7.(O
TOP ———

TOP L78.IO

BOTTOM /.5H.io
BOTTOM/^.jr.
BOTTOM U*<%.1_
BOTTOM. ——
BOTTOM^^.I

<^5?. /O
^6>??. /O
r«7?>0?0

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS ^flLk^^fg, /tmoifr Q-0 v

NOQ



^

PROJECT NAME
PROJECT NO.
BORING NO.

PIEZOMETER INSTALLATION SHEET
FIELD ENG./GEO. L
CHECKED BY

DATE
DATE"

fe/i
PIEZOMETER NO. <>l DATE OF INSTALLATION.

BOREHOLE DRILLING

DRILLING METHOD ft^f\ frr± rrrr
DRILLING FLUID (S) USED:

FLUID wflTf ,2 FROM 13
FLUID FROM

TO n. 5
TO

TYPE OF BIT
CASING SIZE (S) U

SIZE
SIZE

FROM
FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION 2"
PERFORATION TYPE:

SLOTS JS3 HOLES Q SCREEN Q
AVERAGE SIZE OF PERFORATIONS ..AjQ/O" ,
TOTAL PERFORATED AREA /O'

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH $'
ppnTFrrivF PIPF no (4 "

RISER PIPE MATERIAL pVQ.
RISER PIPE DIAMETERS:

O.D. I.D. 3"

LENGTH OF PIPE SECTIONS /ft '
JOINING METHOD /Atffo ^<fmr\

OTHER PROTECTION Loc£

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (tff )

"3$
0.0
- —

TOP 0

TOP 3. «)
TOP 5.5
TOP ———

TOP 7.5

BOTTOM 3.5
BOTTOM .̂̂
BOTTOM /7 *5
BOTTOM ——
BOTTOM /73

/7«s
17 «>
H.*>

ELEVATION
(^-)

LW.aa
^G.50
6>s<j,;t:i

TOP Cftb.'lO

TOP^^.OO
TOP6>2|.OO
TOP ——

TOP ^79.00

BOTTOM (&3.0O

BOTTOM&Sf.OO
BOTTOM 4, (£ fx
BOTTOM —

BOTTOM U^ .̂ a
(„(& no
(0(0*).OO
(*~13.OO

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YE$E3 NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ NOM
PT MARKS OCLKjfffr* f(Jr\Sy£Jr flfV^f^

\

1
1



PIEZOMETER INSTALLATION SHEET
PROJECT NAME.
PROJECT NO. _
BORING NO.

HELD ENG./GEO.
CHECKED BY___

DATE
DATE"

PIEZOMETER NO. DATE OF INSTALLATION 5/11/3(0

BOREHOLE DRILLING

DRILLING METHOD tf£A fae-le. raff
DRILLING FLUID (S) USED:

FLUIDW(rnf FROM Art'
FLUID FROM

TO AT
TO

TYPE OF BIT
CASING SIZE (S) USED: JUON>L

SIZE FROM
Size FROM

TO
TO

P

P

IEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION J"
PERFORATION TYPE:

SLOTS EJ HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS . Q, £> I £> ;.' ,.
TOTAL PERFORATED AREA '̂

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LEN6TM ., V . ....
PPOTFCTIVF PIPF on 4 "

RISER PIPE MATERIAL* p/Cr
RISER PIPE DIAMETERS:

O.D. ID. 3"

LENGTH OF PIPE SECTIONS [Q
JOINIMfi METHOD j-f.dj^k ^fPtlA

.

OTHER PROTECTION LoJli

ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE/BELOW
GROUND SURFACE (;ff )

"3'H
0.0

• — , —

TOP Q
TOP n
TOP /<?
TOP ———
TOP £{

BOTTOM n
BOTTOM /<f
BOTTOM JJJ
BOTTOM ———
BOTTOM 3(a

3i*
drt
£1

et̂ r .
6,91.3^ \
(ffZ^.^Z '
^.'XS.^M

TO .̂̂
TOP ,̂72. 53
TOP (eTIO.53
TOP ————

TOP U>wo 3^3

1
BOTTOM^ 2.53
BOTTOM^O.c ,

BOTTOM 64,3. 5_.
BOTTOM. ———
BOTTOM££3 «=

^ uv j. 5 "?>
6r6>3 ?53

66»^.53
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS _-5

YES |
YESD NO



1

PROJECT NAME.
PROJECT NO. _
BORING NO.

PIEZOMETER INSTALLATION SHEET
Land-ill FIELD ENG./GEO.

CHECKED BY
DATE
DATE"

PIEZOMETER NO.
in
I O DATE OF INSTALLATION

BOREHOLE DRILLING

DRILLING METHOD {^ *tf\
DRILLING FLUID (S) USED*.

FLUID FROM
FLUID _ ,.,. FROM ...,

NONL
TO
TO

TYPE OF BIT
CASING SIZE(S) USED: HONL

SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE 0VY1
DIAMETER OF PERFORATED SECTION ^ "
PERFORATION TYPE:

SLOTS 03 HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS ,£. O I O"

•npTAl PERFORATED AREA . (Of,, .

RISER PIPE MATERIAL Pyf
RISER PIPE DIAMETERS*.

*i "
O.D. ID. o/

LENGTH OF PIPE SECTIONS IO '
JOINING METHOD £(uS A- *tir\r?a.d

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH
pROTFrrivf OIPF o n

_^£'
</"

OTHER PROTECTION (^Q<^

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE fc/f )

^0.?
0.0
— : —

TOP Q
TOP . A
TOP ^
TOP ——
TOP 4

BOTTOM ^

BOTTOM •}
BOTTOM \<4
BOTTOM ——

BOTTOM \t\

ftm
£•%

ELEVATION

6/H. M3
fe^S.^IS
(a St.4

TOP t,<*qq2
TOP fc'jms
TOP fSk-HS
TOP —— :

TOP (*^5 .WS

3

BOTTOM kg -7^3
BOTTOM ̂ g^.cf"}
BOTTOM tTS.q'g
BOTTOM __

BOTTOM (0-75 «4g

/«~7 'S ^ &
(i?"7 ̂  . H S
totfk. 6^

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ
REMARKS _5

NO



PIEZOMETER INSTALLATION SHEET
ME ^fa\f\r\ry 1 fivHTj
i. IV")- f"Tl- ^Tf\Ji

*iL6ijJI 1
? NO.^f C.W 1 1

. • • •

1 1 FIELD ENG./GEO. /. \̂ i/
CHECKED BY '

,

DATE OF INSTALLATION

fV DATE (eialZL,
DATE '

5//^^/ /

PROJECT NAME
PROJECT NO.
BORING NO.

BOREHOLE DRILLING

IfhrkDRILLING METHOD
DRILLING FLUID (S) USED:

FLUIDwKffA FROM \Q
FLUID____FROM.

TO.
TO.

TYPE OF BIT
CASING SIZE (S) USED:

SIZE_____FROM
SIZE_____FROM ro

PIEZOMETER DESCRIPTION

TYPE_______________________
DIAMETER OF PERFORATED SECTION 3"
PERFORATION TYPE:

SLOTS 53 HOLES D SCREEN Q
AVERAGE SIZE OF PERFORATIONS /Y ftl O '
TOTAL PERFORATED AREA IQX_______

RISER PIPE MATERIAL FVC
RISER PIPE DIAMETERS:

O.D.__________I.O..
LENGTH OF PIPE SECTIONS.
JOINING METHOD

IP'

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH '̂

PROTECTIVE PIPE O.D. If*

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

OTHER PROTECTKOM Lnfls

DISTANCE ABOVE /BELOW
GROUND SURFACE Off )

"•4.1
0.0

—— i-.

TOP Q
TOP J
TOP ^
TOP ——
TOP .̂5

BOTTOM ^
BOTTOM ^
BOTTOM ̂ ^
BOTTOM ——
BOTTOM /V. 5

/^.5
/*/. 5
/9?.)?

ELEVAT ON

"7D6, \*\
7Of . T 1
7 O J - 1^

TOP -?rj / ."7 1 BOTTOM 4,99 T l
TOP ^99. T ( BOTTOM499 T
TOP (e^ . 1| BOTTOM^7.a.i
TOP __ . BOTTOM, __ _
TOP fo^T.Xl BOTTOM fc l̂.1

<i>97 P_(
t»^"/. CL(
^^.^ 1 (

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESL0 NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ] NOgJ
REMARKS */Lkfp4r si\r\rffi n psr\s\



1
1

J

PIEZOMETER INSTALLATION SHEET
PROJECT NAME.
PROJECT NO. _
BORING NO.

Landfill FIELD ENG./GEO.
' CHECKED BY

.DATE
DATE"

PIEZOMETER NO.

BOREHOLE DRILLING

17 ' DATE OF INSTALLATION. jfftfao

DRILLING METHOD tf.^ -^j.d *r ™
DRILLING FLUID (S) US£0:N/ON t

FLUID FROM TO
FLUID FROM TO

TYPE OF BIT
CASING SIZE (S) USED: NOME.

SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION ^ "
PERFORATION TYPE:

SLOTS Jg] HOLES D SCREEN Q
AVERAGE SITE OF PERFORATIONS Q,Q[Q",,
TOTAI PERFORATED AREA lO'

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH £ '
PROTECTIVE PIPE O D 4"

RISER PIPE MATERIAL P\/C
RISER PIPE DIAMETERS:

O.D. ID. J"

LENGTH OF PIPE SECTIONS f(7

JOINING METHOD ±dl*fa-+hf''ad

OTHER PROTECTION Ifxti

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

•PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (ft)

-43
0.0
— i —

TOP O
TOP a
TOP 3
TOP ——
TOP -^

BOTTOM ^
BOTTOM ^
BOTTOM ///
BOTTOM —
BOTTOM W

///

/V
1.4

EL^TO«

7O^.O8
/ Q ̂ 3 *T ̂ ?
*O I 1 • / u

(oS^ . OS

TOP (cR9 .T 5?
TOP (o^-f -/X
TOP k<}k.~7ft
TOP ———

TOP ^<?5. fg

BOTTOM kVTIS
BOTTOM ̂ 6,fS
BOTTOM ,̂̂ 5."7S
BOTTOM ——
BOTTOM &S5.-7K

^%5."78
(*^5."J??
^9^.3^

1
1
1

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS *5

YES El
YESQ



PIEZOMETER INSTALLATION SHEET
n*At:\\

PROJECT NO.
BORING NO.

, FIELD EMG./GEO._m
CHECKED BY

PIEZOMETER NO. DATE OF INSTALLATION

BOREHOLE DRILLING

DRILLING METHOD f^^A
DRILLING FLUID (S) USED: J\/C

FLUID FROM
FLUID , . , FROM

)WC
TO
TO

TYPE OF BIT
CASING SIZE (S) USED: UONL

SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE Pvr.
DIAMETER OF PERFORATED SECTION <R ' '
PERFORATION TYPE:

SLOTS 0 HOLES Q SCREEN Q
AVERAGE SIZE OF PERFORATIONS QjQlQl,.
TOTAL PERFORATED AREA / ft '

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENffTH $'
oenTFrnvF PIPF o o ^"

RISER PffE MATERIAL PVC
RISER PIPE DIAMETERS:

°-°- ,.„, ,. , ' °- ^"
LENGTH OF PIPE SECTIONS \Q'
JOINING METHOD efluih - +hr£f>^

OTHER PROTECTIflM ^tffijfc

ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT/SLURRY
BENTONITE
SAND
GRAVEL

- PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE ̂  )

-A'?
0.0
_j ——

TOP Q
TOP 55
TOP -̂l
TOP ——
TOP *i$

BOTTOM 35
BOTTOM 3T
BOTTOM 53
BOTTOM ——
BOTTOM .53

53
fft
53.%^

eLwr ,
Ttt^O '
157.-75 ,
1*^3.^0 1

TOP7^7.T«S
TOP72J.Ti
"TOPT^IOT^
TOP ———

TOP 7/¥. "75

BOTTOM â.-75 1
BOTTOM-ttO.-?* '
BCJTTOM70 -̂75|

BOTTOM —— 1

BOTTOM70<f7e

ICrt.l* \
t*?fi , 7«S
lOV.^O i

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESJSI NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESF] NOfyj

/ / tf "•" '"^
REMARKS



1
1

1
f

PIEZOMETER INSTALLATION SHEET
PI
PI
ft
P
B

P

P

ROJECTNAME SU,>^«' lpnA4'ill FIELD ENG./GEO. Y m^7- DATE W.lfflfc
ROJECTNO. I^O-fcTl- ^TfN/f CHECKED BY DATE '
DRINGNO. 5L&*A/'l ^ / / _
IF70METER NO. ^L, fcW | U DATE OF INSTALLATION J| (0 1 &k

OREHOLE DRILLING

DRILLING METHOD HS^- r°<-£ CO^C.
DRILLING FLUID (S) USED:

FLUID Wfcftt. FROM 33' TO 2S '
FLUID FROM TO

IEZOMETER DESCRIPTION

TYPE PV C
DIAMETER OF PERFORATED SECTION ? "
PERFORATION TYPE:

SLOTS 0 HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS , .Q, 0 1 0 * _
TOTAI PFRFORATFD AREA / f t "

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ,«J '
ppnTFrmvF PIPF n n M "

TYPE OF BIT
CASING SIZE (S) USED:

SIZE FROM TO
SIZE FROM TO

RISER PIPE MATERIAL PVC
RISER PIPE DIAMETERS:

0.0. ID. 1"

LENGTH OF PIPE SECTIONS f 0 '
JOINING METHOD rf/U^K "Hlr'ta/V

•

OTHER PROTECTION LO ̂ k

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE ( J-f )

"•3 '
0.0

—— i —

TOP O
TOP k
TOP *
TOP ———
TOP 10

BOTTOM k
BOTTOM %

BOTTOM Z.Q
BOTTOM- ——
BOTTOM 7O

30
<5S
in. *

EW
7Y6>.<?(2_
7YV.,?0
7-V /. *?J

TOP7V6,.92
TOP-74f<o.92
TOP7^s 92_
TOP ——

TOP 73*/.,po

BOTTOM7̂ ^
BOTTOM 7.3fl <}2

BOTTOM 7XW. 30
BOTTOM ——
BOTTOM ZJ</.Oft

^i^ ^ /y ^^ ̂ ^^

/ / *^? t fff f J

7?Q>.^O

]
1

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS

YESCES
YESQ

•f
NOg]



PIEZOMETER INSTALLATION SHEET
PROJECT NAME.
PROJECT NO. __
BORING NO.

/ n >^ 1 1 FIELD ENG./GEO.
CHECKED BY

DATE
DATE 4

PIEZOMETER NO. DATE OF INSTALLATION

BOREHOLE DRILLING

DRILLING METHOD [\^)f\
DRILLING FLUID (S) USED:

FLUID wate^ FROM jo
FLUID FROM

f£'rii'

TO
TO

*9 — TYPE OF BIT
CASING SIZE G

SIZE
SIZE

9 USED: Î ON
FROM
FROM

L
TO
TO

P

P

IEZOMETER DESCRIPTION

TYPE PV C
DIAMETER OF PERFORATED SECTION £ "
PERFORATION TYPE:

SLOTS S HOLES Q SCREEN Q
AVERAGE SI ZE OF PERFORATIONS Q . Q i Cp>.,,_
TOTAl PFPFOPATEn AREA IQ'

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ...£'. ...
PBOTFCTIVF PIPE OD »4 "

RISER PIPE MATERIAL PVC
'RISER PIPE DIAMETERS:

O.D. 10. T'

LENGTH OF PIPE SECTIONS fO'
JOININfi MFTHOO ^f^A •MpflA.d

OTHER PROTECTION ^tfl

ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

• PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE AB
GROUND SUI

3VE/BEIJOW
RFACE(ct)

- 3. 1
0.0
——

TOP - 0
TOP H
TOP L
TOP ——
TOP %

BOTTOM 4
BOTTOM k
BOTTOM /fl
BOTTOM ——
BOTTOM f8

1$
1%
77/

ELEVATION •

7 .̂6,5 i
75^.5?^? i
-72V

TOP 75 ,̂. %K
wiaa.zx
TOPTao. x S
TOP ——

TOP 7f^j,^^

65 !

BOTTOMV .̂SSl
BOTTOM73O,̂  |
BOTTOM 7O3. fo|
BOTTOM — '
BOTTOM-yh^ %',„

lOR.tt 170?. ss
7/9. /7 1

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS ^(J-kwt-e runoff i

NOD



1
1
1

J

PIEZOMETER INSTALLATION SHEET
ROJECTNAME Shnnrf Lo~nAf;\\ t
IIOJECTNO. _ t |V»- en- <rrf\ft- (
ORING NO. 5 L G**J ' ̂
IEZOMETER NO. ,<)( fry*/ I L* '

OREHOLE DRILLING

DRILLING METHOD {-f^ft Crri rorr
DRILLING FLUID (S) USED:

FLUID w-krfe|t.FROM 3Q TO 35
FLUID FROM TO

IEZOMETER DESCRIPTION

TYPE pV/C
DIAMETER OF PERFORATED SECTION (2"
PERFORATION TYPE:

SLOTS H HOLES Q SCREEN Q
AVERAGE SIZE OF PERFORATIONS Q , Q I 0, .
TOTAL PERFORATED AREA 1 H '

•ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ,«i'

PROTECTIVE PIPE O.D. ^"

1ELD ENG./GEO. PfWt7, DATE fc/1 «/fl
CHECKED BY DATE '

.
iATE OF INSTALLATION ^ ^ (o

TYPE OF BIT
CASING SIZE IS) USED: K/OMC

SIZE FROM TO
SIZE FROM TO

RISER PIPE MATERIAL P\IC
RISER PIPE DIAMETERS:

0.0. I.D. 3"

LENGTH OF PIPE SECTIONS 10'
JOINING METHOD ,f [ijst* - -flrw^rt^

OTHER PROTECTION Lodt

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (ft )

~o?.1?
0.0

i

TOP O
TOP £>
TOP %
TOP ——
TOP IQ

BOTTOM (p
BOTTOM %
BOTTOM JO
BOTTOM ——
BOTTOM JQ

ao
^•5
inM

ELECTION

TCX5.56,
700. 9S
(oqg. 54,

TOP 7nn 9 5?
TOP /-/)•</ QS*

TOP £,93 9?
TOP ——— .

TOP £90.98

BOTTOM 49^ 9n
BOTTOM i,92.q?
BOTTOM (g 50.9?
BOTTOM ———

BOTTOM430 95
4»80, 9?
(o(<>5.9?
(o90.5?

1
1

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS _%

YESg]
YESQ

NOQ
NOJ2



PIEZOMETER INSTALLATION SHEET
PROJECT NAME.
PROJECT NO. _
BORING NO.

** / C u n < l f f / / FIELD ENG./OEO.
CHECKED BY___ DATE

PIEZOMETER NO. n DATE OF INSTALLATION 3*.
BOREHOLE DRILLING

DRILLING METHOD L^ft fpt± cert
DRILLING FLUID (S) USED:

FLUID fiff,^ FROM 15 . *\ TO *f O. O
FLUID ., FROM TO

TYPE OF BIT
CASING SIZE (S) USED: NON t,

SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE P\/C
DIAMETER OF PERFORATED SECTION J"
PERFORATION TYPE:

SLOTS E3 HOLES Q SCREEN Q
AVERAGE SI7E OF PERFORATIONS ,Q,.£>(Q I _
TpfT&i PERFORATED AREA 5' ,

RISER PIPE MATERIAL PVC.
RISER PIPE DIAMETERS:

O.D. ID. J"

LENGTH OF PIPE SECTIONS /0'
JOINING METHOD ^/1/lA ^4» t̂tt.cl

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH
DooTrmvc mpp ̂  B

X'
1*

OTHER PMOTECTKIN ^/jr^

. ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE/BELOW
GROUND SURFACE J4 )

-J-7
0.0

- -_i . -^

TOP O
TOP )t4
TOP !(„
TOP - ———
TOP 3*1.4

BOTTOM ft
BOTTOM Ha
BOTTOM VO
BOTTOM ——

BOTTOM *̂? «S
.w$
46.0
33. 7

ELmrr
750.^3 ,
mi . IM
7*^5.?

TOP -7^/9. 0V
TOP -73¥. IV
TOPl^.2^
TOP ———

TOP 7J3.Y5

3

BOTTOM7^y p</

BOTTOMv^a.J '
BOTTOM 70*. 2'.
BOTTOM ——
BOTTOM 70H

70?.-/^
•T09 2^
755. 5V

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS *; Cik KV fg.

YESg]
YESQ



1
1

PIEZOMETER INSTALLATION SHEET
PROJECT MAME Skinned
PROJECT NO.
BORING NO.

IIP-
I i FIELD ENG./GEO.

CHECKED BY
DATE
DATE"

k/a/Ki

C,\AJ
PIEZOMETER NO. DATE OF INSTALLATION

BOREHOLE DRILLING

DRILLING METHOD H5Al i f
DRILLING FLUID (S) USED:

FLUID y^ryt FROM \1
FLUID FROM

atJi ££>».&

TO 07.5
TO

TYPE OF BIT

CASING SIZE (S) USED: NOfV£
SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE PV <-
DIAMETER OF PERFORATED SECTION £ "
PERFORATION TYPE:

SLOTS EJ HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS _;Q . 0 1 O
TOTAL PERFORATED AREA 1 0 '

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH , £ '
ppnTFrnvF PIPF on *f "

RISER PIPE MATERIAL PV C
RISER PIPE DIAMETERS:

O.D. 1.0. 2"

LENGTH OF PIPE SECTIONS { 0'
JOINING METHOD -f-lusk ' tWdod

OTHER PROTECTION .î C t̂,

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (f-f- )

a i• ^J

0.0
— i—.

TOP O
TOP /a
TOP / t/.«S
TOP ——
TOP (1

BOTTOM ^2.
BOTTOM /l^.5
BOTTOM 3-7
BOTTOM —

BOTTOM 21

5*7
57
19, (*

ELEVATON
IJT .'

1^0. 5Q
1^^.39
74^.

TOP-|MS(.^
TOP"7^i,. ̂ 9
TOP "7^3 ,^*t
TOP ———

TOP ~73/. .̂

•Cfr

BOTTOM 73 /fl 35

BOTTOM 7.̂ .̂
BOTTOM 7J / 59
BOTTOM ——
BOTTOM 72f.3cj'

12. 1. 3*1
T i 1 . 2rt
-73.8 ,"7S i

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES^S NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ NOg]

1

1



PROJECT NAME

PIEZOMETER INSTALLATION SHEET
FIELD ENG./GEO. P

ROJECTNO. |3p-eil- *i1£A/L, 1
ORING NO. ^ l-U\iJ 1 ̂
IEZOM6TER NO. fjL^Yvl^ 1

OREHOLE DRILLING

DRILLING METHOD tf£ t\
DRILLING FLUID (S) USED: N ON t.

FLUID FROM TO
FLUID ,.. iiiiiiiiM,FROM TO

IEZOMETER DESCRIPTION

TYPE ^ -TYvi n 1 £***> ^f teJ
DIAMETER OF PERFORATED SECTION £ ' '
PERFORATION TYPE:

SLOTS (3 HOLES Q SCREEN Q
AVERAfiE SITE OF PERFORATIONS _,Q tQ | Q_.
TOTAL PFRFORATED AREA 1 O '

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LEN8TH 5 '
PonTPrrn/P OIDP on ^ "

DECKED BY DATE / '
, .

)ATE OF INSTALLATION ^ / J 0 / %f/,

TYPEOFBIT
CASING SIZE (S) USED: NON L

SIZE FROM TO
SIZE FROM TO

RISER PIPE MATERIAL 5tQ'P^^^ ^frrJ
RISER PIPE DIAMETERS:

O.D. ID. 3"

LENGTH OF PIPE SECTIONS IO'
jomiNfi METHOD if lusl) - t-^rtdd

a

OTHER PROTECTION L^t^

1

1

1

!
1

ITEM
TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT/SLURRY
BENTONITE
SAND
GRAVEL

• PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE/BELOW
GROUND SURFACE Cft)

-3
0.0

TOP Q
TOP |*
TOP 3O
TOP ——
TOP ,Q3L

BOTTOM Ift
BOTTOM JQ
BOTTOM 3 a
BOTTOM ——
BOTTOM 33L

331
fa
IB. r

ELEVATION

1.V/ -\T
131.51
739. ^

Top'n/.s/
TOP-7/3.5/
TOP7//.5/
TOP ——

TOP 7<0<?.5/

7

BOTTOM 7; 3.5 /'
BOTTOM 7//<?/ ,

BOTTOM ̂  s
BOTTOM —
80TTOM^95,

^99 *S/
k*9.5/
~7f3. VI

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS *SQ.kYc,te, /OnOTT O^fO H________

YES ED
YESQ

NOQ
N00



1
1

PROJECT NAME.
PROJECT NO. _
BORING NO. __
PIEZOMETER NC

PIEZOMETER INSTALLATION SHEET
Landfill

I3O-
HELD ENG./GEO.
CHECKED BY___ DATE

&IA/.3 0
DATE OF INSTALLATION 5/7 1

BOREHOLE DRILLING

DRILLING METHOD ft *jft
DRILLING FLUID (S) USED: MC

FLUID FROM
FLUID FROM

>Nt
TO
TO

TYPE OF BIT
CASING SIZE (S) USED: NON/L

SIZE FROM
SIZE FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE ^ ftp n 1 f ̂  5tr^. 1
DIAMETER OF PERFORATED SECTION £ "
PERFORATION TYPE:

SLOTS EJ HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS Q . O (O
TtTTAl PERFORATED AREA 1 Q'

'ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH /T
pnoTfrnvf Dipr. on , ^ "

RISER PIPE MATERIAL S^fur\\f^ Street
RISER PIPE DIAMETERS:

1 "O.D. ID. oC

LENGTH OF PIPE SECTIONS /O '
jniuiMR uprunn <f((j<ih H^'Cff^l

OTHER PROTECTION ^/V^

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

•PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (Jf)

-3.5
0.0

— 1 —

TOP O
TOP -3%
TOP Tft
TOP ——
TOP 4J

BOTTOM y^
BOTTOM $<\
BOTTOM <J^
BOTTOM ——

BOTTOM 5 3

52
5 £
n.\*>

ELEVATON

"IM.O^
I&H. "TS
"7 ̂ -5 .03

TO-lS-V^q
TOP ta^fa.f^
TOP £,q^ 79
TOP ———

TOP k92.n

BOTTOM î,̂
BOTTOM 6,q«?. 79
BOTTOM fe^Q. -79
BOTTOM ——

BOTTOM^ 2 19
6»^3l."1^
fo^ a rn
Ce9"7 ,(»V

1
1

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS 5Ct fare f~ C s\ln nf / A

YESE3
YESQ

7



PIEZOMETER INSTALLATION SHEET
PROJECT NAME
PROJECT NO. _"
BORING NO.

iv>gi-
LorH îl . FIELD ENG./OEO..

.CHECKED BY___

PIEZOMETER NO.
L&IA/3 f

DATE

DATE OF INSTALLATION

BOREHOLE DRILLING
.y//.

DRILLING METHOD)
DRILLING FLUID (S) USED:

^FROM f̂
.FROM_

rrv""

FLUID
T0_

.Tol

TYPE OF BIT____________
CASING SIZE (S) USED: K/OfJ£

SIZE_____FROM____
SIZE _____ FROM ____

T0_
.TOl

PIEZOMETER DESCRIPTION

TYPE
2"DIAMETER OF PERFORATED SECTION._____

PERFORATION TYPE:
SLOTS 0 HOLES Q SCREEN Q

AVERAGE SIZE OF PERFORATIONS O.OtO'
TOTAL PERFORATED AREA ___

RISER PIPE MATERIAL_
RISER PIPE DIAMETERS:

O.D.________
LENGTH OF PIPE SECTIONS.
JOINING METHOD,

-I.D..
IQT

2L

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH Sf

PROTECTIVE PIPE 0,D, y-
OTHER PROTECT*ON Lock

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT/SLURRY
BENTONITE
SAND
GRAVEL

•PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (3t)

~W
0.0

—— i—

TOP Q
TOP 13
TOP /5
TOP ——
TOP H

BOTTOM /3
BOTTOM IS
BOTTOM ^7
BOTTOM ——
BOTTOM 37

J7
1*>

/<L3

ELE^TJON

m.t/T>
733.08
730.«/3

Top7r\a.ofr
TOP7/<?.0*
TOP 7/7. Of
TOP ———

TOP 7/5.05?

BOTTOM7/?,08

BOTTOM7/7.0f
BOTTOM 70s. a
BOTTOM. «-
BOTTOM705.o;

7o«?.nff .
697.0*
7/J 7*

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS .SSL^gfr. runoff /7o/ViiO_______________

YES0 NOQ
NOgJ



1

PIEZOMETER INSTALLATION SHEET
PROJECT NAME_5j
PROJECT NO.
BORING NO.
PIEZOMETER NO.

c.-^r*- Land P. 'I/

SL.&W 31 "31
<=,i_&w a^L

HELD ENG./GEO. p ̂ rf7
CHECKED BY

. ,
DATE OF INSTALLATION J)P p

DATE k/a/tfk
DATE '

5 Lt»

BOREHOLE DRILLING

DRILLING METHOD (̂\
DRILLING FLUID (S) USED:

FLUlDw*TfjLF*OM |^
FLUID ,., FROM

fOlJL UXC

TO 3M
TO

TYPE OF BIT
CASING SIZE (S)

SIZE
SIZE

USED:f\»ONL
FROM
FROM

TO
TO

PIEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION £"
PERFORATION TYPE:

SLOTS El HOLES Q SCREEN Q
AVERAGE SIZE Of PERFORATIONS jQ . 0 1 Q
TOTAI DFPFORATED AREA / ft'

•ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH . . 5'
Darmrcrn/r CMDF n n H"

RISER PIPE MATERIAL PVC
RISER PIPE DIAMETERS:

O.D. ID. 1"

LENGTH OF PIPE SECTIONS (Q'
JOINING METHOD .-flu^K -4-K^exxd

OTHER PROTECTION / /)̂

ITEM

TOP OF RISER PIPE
GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE /BELOW
GROUND SURFACE (/+ )

"- ^
0.0

— i

TOP n
TOP ^
TOP -|
TOP ——
TOP <\

BOTTOM 5
BOTTOM -i
BOTTOM |q
BOTTOM —
BOTTOM f<?

19
3.1

5 t*>

EUE^TjOH

T5n,*/O
~iq~i , ̂ ,q
7^5, ^o

TOP-mfci/
Top^a.^t/
TOP"7</O. {*</
TOP ———
TOP T 7? /.*/

BOTTOMl̂ .̂
BOTTOM-;*/̂  .(Jj
BOTTOM 7 J?.^
BOTTOM. —

BOTTOM7 .̂t,H
-j 2*^ ^ M
1 3, V 0*4
TMa.O6!

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION?
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?
REMARKS scikre^g. runnoff- 01/1^1^_____

YESQ
NOQ
NO



PIEZOMETER INSTALLATION SHEET
PROJECT NAME.
PROJECT NO. _
BORING NO.

' fill
\^>n -ei\ - ^>!Crv/L

FIELD ENG./OEO.
CHECKED BY

ffflirfz

PIEZOMETER NO. C &
DATE
DATE" *tt b

DATE OF INSTALLATION <&l
BOREHOLE DRILLING

DRILLING METHOD ft $f\ ,
DRILLING FLUID (S) USED: '

FLUID yj*Tt£ FROM q «
FLUID FROM

rock, core

5 TON. 5
TO

TYPE OF BIT
CASING SIZE (S) USED: tfO|V6

SIZE FROM
SIZE FROM

TO
TO

P

P

IEZOMETER DESCRIPTION

TYPE PVC
DIAMETER OF PERFORATED SECTION 2 ' '
PERFORATION TYPE:

SLOTS B HOLES Q SCREEN Q
AVERAGE SITE OF PERFORATIONS £^_Q 1 Q ''.

TOTAI PERFORATED AREA £ '

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ., «|. . ,
DDATFCTn/F WDF O ft 4 '

RISER PIPE MATERIAL PVC
RISER PIPE DIAMETERS:

O.D- ID. 1"

LENGTH OF PIPE SECTIONS f(V
JOINIMfi METHOD ;f ( U S |i - -ff^ r<.oJ

OTHER PROTECTION ^?<A

^ ITEM

TOP OF RISER PIPE

GROUND SURFACE
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:

GROUT /SLURRY
BENTONITE
SAND
GRAVEL

• PERFORATED SECTION
PIEZOMETER TIP
BOTTOM OF BOREHOLE
GWL AFTER INSTALLATION

DISTANCE ABOVE/BELOW
GROUND SURFACE (&)

-3
0.0

——— L

TOP Q
TOP J «S
TOP H
TOP . ——
TOP ^5

BOTTOM J.̂
BOTTOM H
BOTTOM / Q
BOTTOM —— .
BOTTOM /O

/o
\H .5
^ n

ELEVATION

7^9 ̂ ^ i
76^ . 2~7
i *^ i f ft ̂ T I

^nop *f / ^» T ^7
TOP *7(,e; n

TOPItoM.II
TOP —— .

TOP-f^A >"]

BOTTOMftS 7-j .

BOTTOM %*f n'
BOTTOM-|SS.ri
BOTTOM. —— 1

BOTTOM75X.H
-7 ̂  ^"j |
1 "S ̂ .11
"IG?!?).^"?

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOQ
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ NOgJ
REMARKS vxCKr^fp^ runofr Oipron



' APPENDIX C

I HYDRAULIC CONDUCTIVITY CALCUIATIONS

1

1
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1

1
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* . APPENDIX D

1 RAW GEOPHYSICAL DATA

1

i

j
J
1
1
\

1

j

j
j



1
EQUATIONS USED TO CALCULATE THE DEPTH TO EACH INTERFACE

1
From: Mooney, 1984

I
j
I
I

1
1

I
I
I
I



HORIZONTAL DIPPING

1
]

j
J

Two-Layer H<
i

B

Three-Layer D4-

D2-
V2 H2

Figure 1: Subsurface models for seismic interpretation. Only two-layer and
three-layer models are shown, but the general case may include any
number of layers. The symbols for multiple-layer models will follow
the same pattern shown here.

must be equal

Total spread distance X

Figure 2: Expected travel-time graph for a structure consisting of three dipping
layers. A similar pattern of symbols would be used for structures
with more or less layers.

Mooney, 1984



(e) Example of Computations.

To illustrate the computational procedure, let us assume that the
travel-time graph shows a three-layer structure with the following
characteristics:

VA, - VB, « 4000 feet/second
VA2 » 7930
VA3- 14760
VB2 « 9000
VB3 «16200

TAU * 15 milliseconds
TAI3 - 62
TBI2 « 30
TBI3 - 68

First Layer:

V. * 4000 feet/second

Second Layer:

sin
sin f ,

-4000/9000
4000/7930

«, - 26.4°
0 - 30.3°

.aj « b, - (26.4 + 30.3V2 « 28.3*
W2 - (26.4 - 30J)/2 --1.95*
V, * 4000/sin 28.3° = 8426 feet/second

4000 4000
P - ————————————— s ——————

cos 26.4° + cos 30.3° .896 + .863
HA, - (2274) (.015 seconds)= 34 feet
HBj = (2274) (.030 seconds) = 68 feet

2274

Mooney, 1984



Third Layer:

i sin oCj « 4000/16200 Xj « J4.3*
sin pj - 4000/14760 0j - 15.7°

J aj -14.3 -(-155) -16.2°
b, -15.7 +(-1.95)- 13.8*

*" P * " S i n 16 ' -
8426

in 13'? Q " 3(U

] a2 « b2- (36.1 +30.1 )/2 » 33.1
1 W3 - (-1.95) + (36.1 - 30.1) 12 - 1.05°
j V3 - 8426/sin 33.1 = 15433 feet/second
J -<2- 33.1 +1.05-34.2*

P2 = 33.1 - 1.05 = 32.1*

8426 34s —:rrr:———^rr (-062 - T^r<cos 14-3 * cos 15-7> )cos 34.2 + cos 32.1 4000

- 229 feet
I
* cos 34.2 + cos 32.1 4000

1 = 177 feet

(-068 - — — (cos 14.3 + cos 15.7) )

Mooney, 1984
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LINE A - Forward



SITE NAME - skinner Landfill

Line Identification - L±ne A/ Forward
Date ~ April 13, 1986

GEOPHONE t DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet) TIME (msecs)

1
2
3
4
5
6
7 '
8
9
10
11
12

30
60
90
120
150
180
210
240
270
300
330
(NO GEOPHONE) '

13
20
23
25
29
32
36
39
41
43
45



SKINNER LANDFILL

o
o
0
E

2
H

| • t • | I I

0 30 60 90 120 150 18° 210 240 270 300 330 360 390 420 450 480 510

DISTANCE FROM ENERGY SOURCE (feet)

Time-D is tance Graph LINE A



CLIENT/SUBJECT

TASK DESC

PREPARED
MATH
METHOD REV. BY

OCSlGNtOS V -J CONSULTANTS
SHEET of .

rr Li'A*_

TION—jSJLia

»v
av

A
K0H,

nFPT
nFPT
nFPT

WO NO

TAQK Wrt

nATF

nATF

nATF

APPROVED BY

DF.PT nATF

704'

623, fe/

•K'i

•h



•> >'? n Tm r,.

CD
<
CD
•n
CO
CD

\ } ( l } I (r\ ) I 1 Ij j .1 \ ', \V / / i \ j
TTT

/ ( I M M,\ J I. 1 I1 J i i i ! !

Ml

mi';wi
!•«*""p

0̂)

FT in P
J .•:f_^> ^ C^!

^1:J-

T7
U V O ( ) U irrTmTTTl

ui i•\ i
V

TV77~n ! 1 M\ ; / \ i fe M t ti y v f j s i ,' i i
M U " ' ' '



SITE NAME - Skinner Landfill

Line Identification - Line B/ Forward
Date - Aprii 14, 1986

GEOPHONE *

1
2
3
4
5
6
7
8
9

10
11
12

DISTANCE FROM ENERGY
SOURCE (feet)

30
60
90

120
150
180
210
240
270
300
330
360

PRIMARY WAVE ARRIVAL
TIME (msecs)

23
27
30
32
38
41
43
46
50
54
57
63

Line Identification - Line B, Reverse

GEOPHONE I DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
______________SOURCE (feet)______________TIME (msecs)

1 360 64
2 330 61
3 300 57
4 270 54
5 240 52
6 210 49
7 " 180 46
8 150 43
9 120 38

10 90 32
11 60 29
12 30 25



SKINNER LANDFILL

30 60 @0 120 160 180 210 240 270 300 330 360 380 420 460 610

DISTANCE FROM ENERGY SOURCE (f**t)

Time-Distance Graph LINE B



oc SIGNERS

Ll AJ

5

P

» i z so

- 10.

SHEET___ ol.

TASK DESCRIPTION _

PRFPARF" PV
MATH CHECK BY
METHOD REV. BY

O lfi-l/1 l\£ A-

npPT
nPPT
nPPT

TAR* Mf>

DATP

r>ATF

HATP

APPROVED BY

OPPT nATF

ss.:?

- 31.

;-..003 A.5 35
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LINE C - Forward
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LINE C - Reverse



J

SITE NAME - skinner Landfill

Line Identification - Line C, Forward
Date - April 14, 1986

GEOPHONE I DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet)_____ __________TIME (msecs)

1
2
3
4
5
6
7
8
9

10
11
12

Line Identification

GEOPHONE i

1
2
3
4
5
6
7
8
9

10
11
12

27
42
57
72
87

102
117
132
147
162
177
192

Line C, Reverse
DISTANCE FROM ENERGY

SOURCE (feet)

192
177
162
147
132
117
102

87
72
57
42
27

16
17
20
21
25
27
28
28.5
29
30
31
32

PRIMARY WAVE ARRIVAL
TIME (msecs)

16
18
21
22
23
25
27
30
31
32
34
36
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CLIENT/SUBJECT

TASK DESCRIPTION

PREPARED BY
MATH CHECK BY
METHOD REV. BY

C
OeStGNCRS SHEET. .of

W.O. NO..

•TION *

BY
BV

;tiA*JZt2^

nFPT
nFPT
nFPT

TASK NO

nATF

nATF

nATF

APPROVED BY

nFPT nATF

J V, -

= U

e

P
<b^S

C.75-.H



TlNE D - Forward

1

LINE D - Reverse



SITE NAME - skinner Landf ill_

Line Identification - Line D, Forward
Date - April 14, 1986

GEOPHONE # DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet)________________TIME (msecs)

1
2
3
4
5
6
7
8
9

10
11
12

Line Identification

GEOPHONE #

1
2
3
4
5
6
7
8
9

10
11
12

30
60
90

120
150
180
210
240
270
300
330
360

Line D, Reverse

DISTANCE FROM ENERGY
SOURCE (feet)

360
330
300
270
240
210
180
150
120

90
60
30

25
35
41
45
47
50
54
57
58
61
64
66

PRIMARY WAVE ARRIVAL
TIME (msecs)

23
34
36
41
45
50
52
57
59
63
64
65
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CLIENT/SUBJECT
SHEET___ ol.

W.O. NO..

TASK DESCRIPTION —— SM
PI^PPADPn BV

MATH rufr.K BV
MFTMnnQfx/ BV

/VKJiC-

nFPT
nPPT
OPPT

TASK NO

HATP
HATP
nATP

APPROVED BY

nPPT HATP

^ 14-,- t1 - 3S,

PF.V -(5.0S-PC3 4-5-3',



«i
LINE E - Forward



SITE NAME - skinner Landfill

Line Identification - Line Ef Forward
Date ~ April 14, 1986

GEOPHONE I DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet)

1
2
3
4
5
6
7
8
9

10
11
12

30
60
90
120
150
180
210
240
270
300
330
360

21
25
30
36
39
43
46
50
52
52
54
57



SKINNER LANDFILL

30 60 90 120 160 180 460 610

DISTANCE FROM ENERGY SOURCE (feet)

LINE E
Time-Dis tance Graph



CLIENT/SUBJECT

0€S'GNe«S \_X CONSULTANTS
SHEET of.

W.O. NO..

TASK DESCRIPTION O E

PRFPARFO BY
MATH C"p™ RV
MFTHOPRFV RV

A /\ A-r (**

nPPT
nPPT
nPPT

TAQK MA

nATP
nATP

APPROVED BY

nFPT nATP

- ~7/.4

-5 85



LINE F - Forward

LINE F - Reverse



SITE NAME - Skinner Landfill

Line Identification - Line F, Forward
Date - April 14, 1986

GEOPHONE I DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet)______ ____ TIME (msecs)

1
2
3
•4
5
6
7
8
9
10
11
12

30
60
90
120
1-50
180
210
240
270
300
330
360

21
27
30
36
39
43
45
48
53
56
57
61

Line Identification - Line F, Reverse

GEOPHONE # DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
__________________SOURCE (feet)_________________TIME (msecs)

1 360 32
2 330 36
3 300 39
4 270. 44
5 240 46
6 210 49
7 180 53
8 150 54
9 - 120 55
10 90 58
11 60 61
12 30 63



SKINNER LANDFILL

80 120 150 1*0 210 240 270 30030 480 510

DISTANCE FROM ENERGY SOURCE (fa*t)

Time-Distance Graph
LINE F



CLIENT/SUBJECT

C3NSU.TANTS
SHEET of

W.O. NO..

TASK DESCRIPTION ^>
PRFPARPP PV
MATH CHFOK P*
MFTHOnHFV RV

K-IA*V/e.

OFPT
OFPT
OFPT

._,._ TAQIT M«

HATF

OATF

HATF

APPROVED BY

DFPT RATF

w

V- 1400'

V -^ I '/ AXIL,

15-J03 A.5 85
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SITE NAME -

Line Identification
Date * April 14,

GEOPHONE #

1
2
3
4
5
6
7
8
9

10
11
12

Line Identification

GEOPHONE 1

1
2
3
4
5
6
7
8
9

10
11
12

vA> d_f W>* * » V*» JL> A. ^. .L

Line G, Forward
1986

DISTANCE FROM ENERGY
SOURCE (feet)

30
60
90

120
150
180
210
240
270
300
330
360

Line G, Reverse
DISTANCE FROM ENERGY

SOURCE (feet)

360
330
300
270
240
210
180
150
120

90
60
30

PRIMARY WAVE ARRIVAL
TIME (msecs)

25
30
34
39
43
46
51
54
57
59
63
65

PRIMARY WAVE ARRIVAL
TIME (msecs)

25
30
36
39
41
43
46
50
52
57
61
64



SKINNER LANDFILL

0
E
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30 60 90 120 150 180 210 240 270 300 480 510

DISTANCE FROM ENERGY SOURCE (feet)

Time-Dis tance Graph LINE Q



6
oes'GNtPs CONSULTANTS

SHEET of .

TASK DESCRIPTION S £i>i *\f. f2-
DDFDAPPnBV DPPT

MATH CHFCK BY , ... _.., DEPT

METHOn RFV BY DEPT _., _ ..

R
$

w n NO
TASK NO

DATF -

HATP
APPROVED BY

DPPT OATP

F
A/
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SITE NAME - skinner Landfill

Line Identification - Line H, Forward
Date " April 15, 1986

GEOPHONE t DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
__________________SOURCE (feet)_________________TIME (msecs)

1 30 24
2 60 30
3 90 34
4 120 36
5 150 38
6 180 43
7 210 44
8 240 44

9 270 46
10 300 48
11 330 50
12 360 • 52



SKINNER LANDFILL

U
0
»
E«-»

UJ

30 60 90 120 150 180 210 240 270 300 330
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480 510

Time-Dis tance Graph LINE H



CLIENT/SUBJECT

TASK DESCRIPTION

BY ———
MATH CHECK BY.

REV. BY

DEPT.
DEPT.
DEPT. DATE.

SHEET___ of.

W.O. NO..

TASK NO._

APPROVED BY

DEPT DATE.

\/3 •=•
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SITE NAME - Skinner Landfill
Line Identification - , . _ „Dat-n _ Line I, Forwarduate April 15, 1986

GEOPHONE #

1
2

3

4

5

6
7
8
9

DISTANCE FROM ENERGY
SOURCE (feet)

30
60
90

120
150
180
210
240

270

PRIMARY WAVE ARRIVAL
TIME (msecs)

20

24

30

33

38

42

46
49
50
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SKINNER LANDFILL
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DISTANCE FROM ENERGY SOURCE ( feet)

Time-Dis tance Graph LINE I



CLIENT/SUBJECT

SHEET.

W.O. NO..

TASK DESCRIPTION —— ii.

PRFPARFD BY
MATH CHFCK BV
METHOD RFV BY

f,MMPK-

nPPT
nPPT
nPPT

TASK NO

OATP

RATP
HATP

APPROVED BY

DPPT nATF

_ -^ \J3 -^ £0 7

T), -
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SITE NAME - skinner Landfill

Line Identification - Line J, Forward
Date " April 15, 1986

GEOPHONE # DISTANCE FROM ENERGY PRIMARY WAVE ARRIVAL
SOURCE (feet)_________________TIME (msecs)

1
2
3
4
5
6
7
8
9

10
11
12

Line Identification

GEOPHONE #

1

2
3
4
5
6
7
8
9

10
11
12

30
60
90

120
150
180
210
240
270
300
330
360

Line J, Reverse
DISTANCE FROM ENERGY

SOURCE (feet)

360
330
300
270
240
210
180
150
120

90
60
30

14
17
23
28
34
37
42
45
49
51
55
56

PRIMARY WAVE ARRIVAL
TIME (msecs)

57

53
51
47
45
41
36
31
28
24
20
14



SKINNER LANDFILL
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1

CLIENT/SUBJECT

TASK DESCRIPTION

BY
MATH CHECK BY
METHOD

f?
SHEET. .of

W.O. NO-

TASK NO..

DPPT nATP
w OPPT nATP
BV nPPT DATP

APPROVED BY

nPPT OATP



EM Conductivities Lagoon Area

1
Grid Coordinate*

N-S E-W
Horizontal
(mmhos/m)

Vertical
(mmho«/m)

-25
0
25
50
75
100
1-25
150
150
140
100
100
175
200
200
1*0
175
150
1?5
100
75
5C
25
0
-5'J
-50
-25
0
100
125
150
175
190

150

u
0
0
n
0
0

-60
- ->~
0

-12-. 5
12.5
25
25
25
2 5
?5

. 25

50
50
50
50
50
50
50
50
75
100

o

90
127
130
150
21
20
13

14C
a c.
6?

123
150
150
105
92
o5
72

16
21
33
63
7"

11.")
100
94

100
1 3D
30

9G
53

115
35
6F
17
5"

100
21
25

too
£?-
75
75
5S
300
2?
21
2"

0.5
60



EM Conductivities Mill Creek

Grid
N-3
650
<<0062;
575
550
525
500
450
425
400
375
350
325
300
275
250 -
225
200
150
100
75
50
25
0
50 -
100
200
675
650
700
725
750
750
725
700
675
725
750
715
700
650
550
500
300
300
200
100

Coordinator
E-W
0
C
0
0
0
0
0
0
0

- 0
0- o
0
0

. 0. c
C
0
0
0
0
0
0
0
50
50
0
0
0
0
0
0
25
25
25
50
50
50
75
75
25
25
25
C
-50
-50
-5C

Horizontal
(mmhos/m)

21
19
19
19
19
15
16
21
29
37
26
22
22
25
26
25.5
28
23
23
35
35
31

-29.5
29.5
24.5
23
26
22
22
32
26
26.5
27
26.5
23 .
"26.5
34
33
33
30
23
20
17
25.5
25
23
35

Vortical
(mmhoa/m)

27
27
26
21.5
27
29.5
34
26
26

-26.5 <
13.5
27
24
22.5
26.5
27.5
26.5
43
35
26
26
22
27.5
25.5
20
27.5
47
40
30
10
25
23
30
34
55
36
50
56
37.5
30
27
30
30
23
22
35.5
40



Magnetometry Values Lagoon Area

Qrld Coordinates
N-8 E-W

Total Field
Measurement

(gammas)

Magnetic Gradient

(gammas)

0
25
SO
75
100
125
150
150
150
175
200
200
175
150
125
100
75
50
25
C
0 -
10C
1?5
150
175
137

0
0
0
0
0
0
0

-25
-50

0
0
25
25
25
25
25
25
25
25
25
50
50
50
5C
50
12

56059.4
55^75.0
56280.7
570*1.3
57388.7
53401.0
56371.2
53904.6
57058.0
55557.5
550^5.2
55291.9
55460.6
56082.9
56792.6
57034.5
55970.4
55659.4
56294.9
55526.1
5561?.. 4
55975.4
5 5 9 3 5 . 4
56372.2
55'.6*.1
571C9.1

117.1
-20.2
-1.7

264.8
211.8
437.3
-39.2
7?6.7
1 5.6

13C.2
-3d.7

4.9
1.24.5
-25.9
-29. t
2?3.4
-92.9
139.3
2 7 5 . 5
-15.3
-43.5
-'1.C
-70. C41.:

52.3
101.1



1

1
1
1

J
J

1
1

I
J
J
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APPENDIX F

SAMPLING DATA TABUS

Table

Fl Volatile Organic Compounds — Groundwater
F2 BKA Compounds — Groundwater
F3 Pesticide/PCB Ccnpounds — Groundwater
F4 Inorganic Ocnpounds — Groundwater
F5 General Tests — Groundwater
F6 Volatile Organic Ocnpounds — Surface Water
F7 Volatile Organic Ocnpounds — Sediment
F8 BNA Compounds — Surface Water
F9 BNA Ccnpounds — Sediment
F10 Pesticide/PCB Ccnpounds — Sediment
Fll Inorganic Compounds — Surface Water
F12 Inorganic Ccnpounds — Sediment
F13 General Tests — Surface Water
F14 Volatile Organic Ccnpounds — Surface Soil
F15 BNA Compounds — Surface Soil
F16 Pesticide/PCB Ccnpounds — Surface Soil
F17 Inorganic Ccnpounds — Surface Soil

i

I
i



r
TABLE Fl

SUHNARY OF VOLATILE ORGANIC COMPOUND ANALYSES
6ROUNDHATER SAMPLES

SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,1-Trichlorotthane
1,1-Dichlorottlune
2-Butanone
Acetone
Benzene
Carbon Tetr.chloride
Chlorobenzene
Chloroethane
Chlorofon
Ethylbenzeni
Hethylene Chloride
Tetrachloroethene
Toluene
Total Xylenet
Tr.n$-l,2-Dichloroethene
Vinyl Chloride

i 6K04-01 ! 6M06-02 ! 6N07-01 i 6U07-02 ! GHOB-01 ! 6HOB-DP i 6M09-01 ! 6H09-02 '. 6N09-DP !

: i :2 i i : i : i i i : i 12 : i
! B6RA01S26 ! 86RA01S97 i 86RA01S27 ! 86RA01S9B ! B6RA01S28 ! 86RA01D2B ! B6RAOIS29 ! B6RA02S01 ! 86RA01D29 !

! EH51B ! EH295 ! EH519 i EH543 1 EH520 ! EH521 ! EH522 ! EH546 ! EH572

! ! ! ! ! ! 1 ! I 1

t 05/23/86 i OB/21/86 1 05/23/B6 ! 08/21/86 ! 05/19/86 ! OS/19/B6 ! 05/15/86 I 08/21/86 ! 05/16/86 !

i U6/K6 i UG/L ! U6/L ! U6/L i U6/L 1 U6/L i U6/L ! U6/L i U6/L i

...... ...... 11 . .... ...... ...... ...... ......1 V ——— ... ....... ...... ...... .......

1Q JB ...... A JO . ». « ...... i JB ...... ...... ......

500 B 15 12 B ----- 5 J 5 JB — -- 9.5 J 13 B
...... J . £ J ..*.*. ...... ...... ...... ...... ...... ......

15 JB — ™ 6 B — — 4 J 2 JB -— -- 3.3 J 2 JB
...... ...... ____.. ._..__ ______ ______ 4 J .... -. j j
— — — 1 T 1 _-_... ______ ______ ______ T IB 1 T 1 1 IDl,i j ___... ______ ______ ______ 1 i)B I») J 1 JD

...... ...... 27 11 ——— — — — — —— ——
4 1 _ . . . _ . ......J —————— ——— ... ————— . --.-— ... ——— ......

J = Estimated Value
B = Compound Detected in Lab Blank



TABLE Fl (cont'd)
SUMMARY OF VOLATILE OR6ANIC CONFOUND ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

: SNio-oi : SHio-02 : GNU-OI

PHASE 11 12 ! I

CRL L06 NUMBER ! 86RA01S30 ! 86RA02S02 ! 86RA01S31

TRAFFIC REPORT NUMBER ! EH323 ! EHS48 ! EH524

i ! I

DATE COLLECTED 1 05/15/86 ! 08/21/86 ! 05/18/86

UNITS ! U6/L I U6/L i U6/L

111 T*ifhl A»Mat kftfttt ...... ...... ......i , i ,l-iricnioroctnini — — — — ....
1,1-Dichlorotthint —— ——— ———
2-Butinone — ••• — -— - ......
Acctoni ——— ——— 14
Btnztfli — — — ____.. ......
Cirbon Tetcichloride -—— . ...... ......
Chiorobinztnt ....— ...... ......
Chlocotthine 17 19 ———
Chlorofori — — — —— ......
Ethylbtnzcnt .— — - ...... ......
Hethylint Chloridt —— —— S
Tttruhlorotthene —— —— ——
Tolutnt 1.0 JB 1,3 J
Tot*l lyltnes —— —— ——
Trtni-l,2-0ichloroithtnt —— —— ——
Vinyl Chloridi — ™ — — ----- -

J = Estimated Value
B = Compound Detected in Lab Blank

! 6HI1-02 ! 6N11-BK I 6N12-01 1 BM14-01 ! 6H14-02 i BH1S-01 !

: 2 M i i : i : 2 1 1 :
! B6RA02S03 ! B6RA01R31 ! B6RA01S32 ! 64RA01S34 ! B6RA02S06 ! B6RA01S35 !

! EHS49 ! EHS73 ! EH525 ! EH327 1 EU573 ! EHS2B 1

1 1 ! 1 ! ! !

t OB/21/86 1 05/18/86 1 03/16/86 1 03/18/86 ! 08/21/86 I 03/13/66 1

I U6/L 1 U6/L 1 U6/L ! UB/L ! U6/L i U6/L !

...... 1 11 ...... 1 ID ...... ............ ^ jjp ...... ^ jg ...... ......

...... HA B * IP « 10 ...... .....— — — u0 g 3 JB 3 JB ...... ......
DlDo

...... ...... ...... t 1 L 7 __._._i V Dl f

...... .. ._ ...... 11 Til .......... j j til i .... .-

...... T ID t ID t ID _. .......... i if t it t if ......

,.4 j ......

t



TABLE Fl (ocnt'd)
SUNHARY OF VOLATILE ORGANIC COMPOUND ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
Acetone
Benzene
Carbon Tetruhloride
Chlorobenzene
Chloroethane
Chlorofore
Ethylbenzene
Hethylene Chloride
Tctrachloroethene
Toluene
Total lylenes
Trant-1 ,2-Dichloroethene
Vinyl Chloride

i 6N1S-02 ! 6N16-01 i 6H16-02 1 6N16-BK 1 6N17-01 1 6U17-02 1 BN17-DP 1 6H1B-01

;2 : i : 2 : 2 i i 12 12 i i

1 B6RA02S07 ! B6RA01S36 1 B6RA02SOB 1 86RA02ROB i 86RA01S37 ! 86RA02S09 1 B6RA02D09 ', 86RA01S3B

1 EH576 1 EH529 1 EH577 ! EH5S1 1 EH530 i EHS78 '. EH547 1 EHS31

1 1 1 1 1 1 1 1

! OB/20/B6 ! 05/13/86 108/20/86 i 08/20/86 i 05/13/86 108/19/86 ! OB/ 19/86 ! 05/13/86

! U6/L 1 U6/L i UG/L i UG/L i UG/L i U6/L i UG/L ! UB/L

11 • ) ! ! . . . ......------ 11 -..--- ^^ j ...... ...... ... . .

...... . __ ... ....... . __ ... - __ ... ...... ...... 11 1...... ...... ...... ...... ...... ...... ..... gg g

21 . 1 i 1 ... ... . ......V ...... ..... £^ j .*. . .*

...... ...... ...... ...... q̂y ...... ...... Y3V

...... 7 ...... s.i B 14 —— ~ 92 B 20 JB
M i ^ ......J ...... -....»

3.8 JB ----- 3.8 JB 5.3 B 4 JB 3.6 JB 20 JB ------

! 6H1B-02 !

1 2 !

1 B6RA02S10 !

1 EH579 i

1 1
1 1

i OB/ 19/86 !

1 U6/L

3.3 JB

J = Estimated Value
B - Compound Detected in Lab Blank



TABLE Fl (OOHt'd)
SUMMARY OF VOLATILE OR6ANIC COHPDUNO ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

i 6H19-02

PHASE 1 2

CRL LOS NUMBER i 86RA02SU

TRAFFIC REPORT NUMBER ! EH5BO

!

DATE COLLECTED i 08/20/84

UNITS ! U6/L

1,1,1-Trichloroethant ——
1,1-Dichloroithant ——
2-Butanonc ———
Acitoni ———
BiRzini ———
Carbon Tttrachloride ——
Chlorobenzent ——
ChlorottNanc ——
riii. »./... ......LnlOrOrOrl — —
Ethyl benzene ——
Hethylene Chloride 6.7 B
Titrachlorocthtne ——
Tolutne 4.1 JB
Total Xylenes ——
Trani-l,2-DichIoroethene ——
Vinyl Chloride —— -

J = Estimated Value
B » Compound Detected in Lab

! 6120-01 ! 6H20-02 1 6*21-01 ! 6N22-01

! 1 12 11 ! 1

! 86RA01S40 i 86RA02S12 1 86RAOIS41 1 86RA01S42

i EH534 ! EH5B1 ! EHS33 1 EH536

: : : :
1 05/22/84 ! 08/20/66 ! OS/19/86 1 05/13/66

1 U6/L i U6/L ! U6/L 1 U6/L

10A B ...... i I ......

760 B 5900 25 79
280 1000 14 120

...... _ »•"»»•" g ......

1 1 1 ...... ». _ .. ......11 w .... .. ......

19 j -..- ...... BO
20 JB 4100 B 3 J ———

1500 11000 B — — 4 J
34 J — ™ -— » 180

Blank

! 6H22-02

! 2

1 B6RM2SI4

i EH762

1
1

! 08/19/66

1 U6/L

2000

810 B

420 JB

! 6H22-BK ! 6N22-BK2 ! 6H23-02 !

11 1 2 1 2 !

! 86RA01M2 ! 86RA02R14 ! B6RA02SIS !

! EH537 | EH763 ! EH764 !

! i ! i

! 05/13/86 ! 08/19/86 ! 08/19/86 I

i U6/L ! U6/L i U6/L i

— — 930 ———

10 71 B — —
9 .«..-

——— 40 JB 3.6 JB

——— ——— ———

1.



TABLE F2
SUHNARY OF SEHlVOLATILE ORGANIC COHPOUNO ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

! 6N07-02 1 6HOB-DP '. 6N09-01 ! 6N09-02 ! 6N09-DP i 6N10-01

PHASE 12 it 11 i 2 '. 1 ! 1

CRL LOS NUMBER ! B6RAOIS9B ! B6RA0102B '. 86RA01B29 ! 86RA02S01 '. B4RA01D29 ! B6RAOIS30

TRAFFIC REPORT NUHBER i EHS43 I EH521 i EH522 ! EH346 ! EH572 ', EH523

: : : : ; ' .
DATE COLLECTED 1 OB/21/B6 ! 05/19/84 ! 05/13/86 ! OB/21/86 ! 05/16/86 ! 03/15/86

UNITS : US/L : i UG/L : UG/L i UG/L i UG/L

1,4-Dichlorobfnzcnt —— ——— ——— ——— ——— ———
2-Hithyln»phth»ltnt ——— ——— ——— ——— ——— ———
4-CMorointlint ——— ——— ——— ——— ——— ———
4-Htthyl phenol —— —— —— —— —— ——
Binioic Acid —— —— —— —— —— ——
BulylbintylpHhiUti — — -- — —— —— —— ——
fti .A. lut wl ftkHial *tk ...*.. ....... ...... ...... ...... ......vi ~n »uiy i pninii tit »— •- ..»™ ...... ...... ...... ......
Biithylphthiltti — — — -- — — — — — — ------
N-Nitroiodiphtnyluine 1.2 J —— —— —— —— — —
Nipthiltnt —— —— —— —— ...... __
PutUchlorophtnol ——— —— ——— 240 ——— ......
Phtnol —— i j —— —— —— ......
fcii(2-CMoroithyllEthir — — — — ——— — — ——— 23 J
Mi(2-ChloroiiopropyllEmr — — — — - — ——— ——— —— -
fcii(2-Ethylh«yl»Phthilitt 5.4 JB ----- 3 J 21 JB 2 J -— -

6N10-02 '. 6N11-01 ! 6H11-02

2 '. 1 ! 2 !

86RA02S02 ', 8&RA01S31 ! BiRA02503 !

EHS4B ! EH524 '. EHS49 !

! ! I

08/21/84 ! 05/18/84 ! 08/21/86 !

UG/L ! UG/L ', UG/L !

...... 3 j ......

30 — — — —
L * 0 <|

J = Estimated Value
B = Compound Detected In Lab Blank



TABLE F2 (oont'd)
SUMMARY OF SENIVOLATILE ORGANIC COMPOUN6 ANALYSES

6ROUNDNATER SAMPLES
SKINNER LANDFILL

! 6HI1-IK i 6HI2-OI ! 6NI2-02 ! SKIS-DP

PHASE II ! 1 12 ! 2

CRL LOB NUMBER ! B4RAOIR31 ! 86RAOtS32 i 66RA02S04 ! B6RAOID07

TRAFFIC REPORT NUMBER ! EHS73 1 EH525 ! EH590 ! EH345

! ! !

DATE COLLECTED ! 05/1B/B6 1 03 /I A/86 ! 08/21/86 i OB/20/BA

UNITS ! U6/L ! U6/L i U6/L ! UG/L

1,4-Dichloroktnztnt —— —— —— ——
2.M_1|.U1 ...Ikll..! ... ...... ...... ...... ......-nttnyinipntniiiflt • — ™ • — ™ — ... . ......
4-Chloroanilinc —— —— —— ——
4-Mithylphinol — — — — — —
Btiuoic Acid - —— —— —— ——
ftuiul k««*wliiktliAlafra A 1 ...... ._..«. ..._«-.vuiyiDiflzyipniniiiit i j ..— « --—.«. .-_...
0i-n-Butylphtlul.te — — 3 J — — — —
liitkylphtkilitt — — ------ — — — —
N-Nitroiodipkinyluint —— —— —— ——
Naptkilfni —— —— —— ——
PinUcMorophinol ——— ——— 1 10 J 170
Miuuil . ...... ......

kii(2-Chloro»tliynEth«r — ™ ------ — ™
kU(2-Chloroiwpropyl)Eth«r — --- — — ----- -----
kii(2-Ethylhixyl)Pkth«Iati — — 3 J 980 i

J - Estimated Value
B « Compound Detected in Lab Blank

! 6HI6-02 i 6HU-IK ! 6MI7-01 ! 61/17-02 I SH17-DP i

! 2 12 ! I 12 ! 2 1

! B6RA02D08 1 B6RA02ROB ! WRAOIS37 i BARA02S09 ! 6iRA02DOf i

! EHS77 ! EH5S1 ! EHS30 ! EHS78 ! EH547 !

: : : : i :
! OB/20/Bi ! 08/21 /W 1 OS/13/M ! 06/19/U ! 08/19/W !

i UG/L ! U6/L ! U6/L ! U6/L ! Ufi/KG !

______ _ __ ___._ T < 1 T O 1----- - .-—..- — .... J.3 il i,1 j

...... 1 A J .... ...... ......ItV •
...... .... . .... jn

------ i t f ,4 J Bi4 J
19 • .—.-- .._-_ ...... _.___.

3,5 JB 3.6 JB — — — -- 4.4 JB



TABLE F2 (ocnt'd)
SUMMARY OF SEMWOLAT11E ORGANIC COMPOUND ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

! 6N18-01

: i
! B6RAOIS38

• ! EHS31

1
1

! 05/13/86

: UG/L

6H1B-02

2

B6RA02S10

EH579

08/19/86

UG/L

! 6H19-01

: i
! 86RA01S39

! EH532

ii

! 05/22/86

! UG/L

! 6M19-02

: 2
1 B6RA02S11

'. EH5BO

1
1

! 08/20/86

: UG/L

! 6H20-01

: i
', B6RA01S40

! EH534

11

'. 05/22/66

! UG/L

1 6H20-02

: 2
i B6RA02S12

! EH581

!

! 08/20/86

! UG/L

6M21-01

1

B6RA01S41

EH535

05/19/86

UG/L

', 6M22-01

: i
! B6RA01S42

! EH536

ii

! 05/13/B6

: UG/L

! 6M22-02

: 2
! 86RA02S14

! EH762

1
1

! 08/19/86

: UG/L

11

11

1

i
11

11

t1

1,4-Dichlorobenzene
2-Methylnaphthalene
4-Chloroaniline
4-Hethylphenol
Benzoic Acid
Butylbenzylphthalate
Di-n-Butylphthilate
Diethylphthalate
N-Nitrosodiphenylaiine
Napthalene
Pentachlorophenol
Phenol
bis(2-Chloroethyl)Ether
bis(2-Chloroisopropyl)Ether
bis(2-Ethylhexyl)Phthalate

B.2 J

2 i

10 J

2 J

220 J

MO
2BOO

2 J

250 3

180

17 J

46 J

29 J

34 J



TABLE F2 (oont'd)
SUMMARY OF SEHIVOLATILE ORGANIC COHPOUND ANALYSES

6ROUNDNATER SAMPLES
SKINNER LANDFILL

i 6H22-BK ! 6N22-BKI ! 6H22-BK2 !

PHASE i 1 ! 1 ! 2 i

CRL L06 NUMBER i 86RAOIR42 t B6RA01R42 ! B6RA02R14 !

TRAFFIC REPORT NUMBER i EHS37 t EH537 I EH763 !

I t ! !

DATE COLLECTED ! 05/13/84 i 05/13/66 ! OB/19/86 I

UNITS ! U6/L ! U6/L ! UG/L !

1,4-Dichlorobenzene —— —— ———
2-Hethylnaphthalene —— —— ———
4-Chloroaniline —— —— ———
4-«ethylphenol —— ——
Benzoic Acid —— ——— ———
Butylbeniylphthalati —— —— ———
Di-n-ButylphthJlite —— —--- 0.61 J
Diethylphthalate —— —— -----
N-Nitrosodiphenylaiine —— ——— ———
Napthalene ...... —... ———
Pentachlorophenol —— —— ———
Phenol —— —— ——
bis<2-Chloroethyn£ther —— —— ——-
bis(2-Chloroisopropyl)Ether —— —— ——
bis(2-Ethylhexyl)Phthalate 12 J 5 J 12 J



TABtE F3
SUHHARY OF PESTICIDE/PCB COMPOUND ANALYSES

6ROUNDMATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOS NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Diildrin
Hluchloroblnzeni
Htuchlorocycloptntidiint

! 6H06-02

1 2

! B4RA01S97

', EH29S

1
I

! OB/21/B6

1 U6/L

0.13

', 6N14-02

1 2

1 B6RA02S08

! SOB

1
1

i 08/20/86

! U6/L

0.04 J

! 6N17-02

! 2

1 86RA02S09

1 EHS7B

1

', OB/19/84

!

0,02 J

I 6H17-DP

1 2

', B4RA02D09

! D09

1
1

! 08/19/86

! U6/L

0.03 J

1 6N18-02

t 2

i B4RA02S10

! EHS79

1

', 08/19/86

! U6/L

0.02 J

1 6N20-02 !

1 2 1

'. B6RA02S12 1

! EH5B1 !

!

! OB/20/B6 ',

1 U6/L !

0.04 J

Estimated Value



TABLE F4
SUHHARY OF INOR6ANIC COHPOUND ANALYSES

6ROUNDNATER 5AHPLES
SKINNER LANDFILL

i 6H06-01 i 6N06-02 ! 6N07-01 ! 6N07-02 ! 6108-01 ! 6HOB-01D

PHASE

CRL LOB NUHBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

Aluiinui
Arnnic
Biriui
Birylliui
Cilciui
Chroiiui
Cobalt
Copper
Cyanide
Iron
Lcid
lUgnesiui
Ntnqtnese
Hercury
Nickel
Potmiui
Selcftiui
Sodiui
Vmtfiui
hnc

11 i 2 ! 1

i B6RA01S26 ! 86RA01S97 ! B6RA01S27

! HEJ12B 1 HE J 150 ! HEJ129

! F 1 F ! F

! 05/23/86 i OB/21/66 ! 05/23/86

1 U6/L i U6/L i U6/L

773 67 ———

1BO 70 109

63100 33700 126000
23 —— - ------

~— - 7.7 ......

596 47 55

8500 14000 22100
— ™ IB 578

13200 50300 14500

52000 143000 29800

10 5.7 — —

i 2

! B6RA01S9B

! HEJ151

! F

1 08/21/84

i U6/L

49

96

178000
6.1

10

67

3B900
2650

16
11900

86600

19

! 1

! 86RAOIS2B

! HE J 130

1 U

! 05/19/86

! U6/L

13700
8
93

193000
21

40

22900
14

30000
467

26
5400

10100
33
94

! 1

! 84RA01S28

! HE] 130

1 F

i 05/19/84

! U6/L

———

56

160000

38
e

21400
30

1090

8510

11

1 6HOB-DP i 6HOB-DPD ! 6V09-01

: i :t : i
! B6RA01D28 ! B4RAOID28 ', 84RA01S29 1

i NE1131 ! HE J I 31 ! HE1132 !

i U i F I F '

1 05/19/86 ! 05/19/86 '. 05/15/86 !

! U6/L i U6/L ', U6/L !

20900 — —
16 — ™ ---—
144 56 41

316000 141000 9720
31 — —

37 — ™ 2

39300 33
24 4 ———

49400 21500 16110
1120 30

40 ...... ......
7100 1140 43450

12400 8310 30330
47 ...... •) \11 £• 1
ITO ...... ......

Dl>= Duplicate
UPD=Duplicate Dissolved
U= UnfiItered Sample



TABLE F4 (oont'd)
SUHHARY OF INORBMIC COHPOUND ANALYSES

6ROUNDHATER SAHPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

Aluiinui
Arttnic
Btriui
Btrylliui
CilciM
Chroiiui
Cobilt
Coppir
Cytnidt
Iron
Lud
lUgntttui
Ningintse
Htrcury
Nickil
Potitiiui
Stltniui
Soli ui
ViAJdiui
Zinc

1 6H09-02

i 2

! B6RA02S01

! HEJI54

' F

! OB/21 /Be

! U6/L

32

447

73BOO

S.2

51
12

34600
65

13100

34200

20

i W09-DP

i 1

i 86RA01D29

1 HEJ1B4

! F

! 05/16/84

! U6/L

11.1
537

72600

76

33750
54

1464

36090

7

! 6H10-01

! 1

! 86RAOIS30

! HEJ133

! F

i 05/15/86

i U6/L

501

113900

9

19

53400
428

31
43340

81530

1

i SHIO-Olf

I 1

i 86M01S30

1 HEJI87

i U

! 05/15/86

! U6/L

24600
20
650

229000
43
24
75

40200
82

83600
1270

62
40100

65400
60
309

! WIO-02

1 2

i B6RA02S02

! HEJISi

! F

i 08/21/86

1 U6/L

36'

752

143000

7.7
6

74

59100
602

29
47500

84200

11

1 MI I -01

I 1

! 86RMIS31

! HEJ134

! U

1 05/18/86

! U6/L

6170
4

103

187000
13

19

10400
9

32400
484

12700

49200

94

1 6M1I-01D

1 1

1 86RAOIS3I

! REJI34

1 F

! 05/18/86

! U6/L

82

167000

—— ,

53
7

29900
14

14100

68500

! Nil-02 1 6N11-IK

12 I 1

! 86RA02S03 1 B6RM1R31

,' HEJI57 1 HEJ1B5

! F i F

! 08/21/86 1 05/18/86

! U6/L ! U6/L

M ._ _ ,

114

301000 387
• / — — .

•• •
12
U ......
57 59

«>•>•»•»* j

1 10000 ......
4270

57 ......
57900 — —

13
212000

23 — —

11

11

!

i

!

1
1

1
1

D= Duplicate
Dl'D= Duplicate Dissolved
U= Unflltered
"= F ' Tec'



TABLE F4 (COTt'd)
SUMMARY OF IKQR6ANIC COHPOUND ANALYSES

6ROUNDHATER SAHPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Artinic
Bar i ui
Itrylliui
Cilciui
Chroiiui
Cobilt
Coppir
Cyinidt
Iron
Ltid
N*9niiiui
lUnqmse
Kircury
Nicktl
PoUssiui
Siliniui
Sodiui
Vinidiui
Zinc

I 6H11-BKD ', 6HI2-01

', 1 It

! B6RA01R31 ! B6RAOIS32

! REJI85 i HEJ133

1 F ' F
! 03/18/86 i 05/18/84

! UG/L ! U6/L

..... . 97

...... 324200
— — i
...... 7
...... 4

50

...... 105400

...... 749

...... 44

...... 101000

...... 248400

...... i

i 6N12-02

! 2

5 B6RA02S04

! HE J 138

1 F
! OB/21/84

: UG/L
92

B2

274000
7
0 1i • i
IS

137

99500
3130

45
4B700

184000

SB

! 6N13-01

1 1

! B4RA01S33

! HE J 134

! F
! 05/19/64

: ue/L

24000

Of

IBSOO
33

7410

284000

! 6H14-01

: i
1 86RA01S34

! HEJ137

'' F

! OS/1B/B6

! U6/L

48600

154
4

143000
39

1000

4450

! 6H14-02

: 2
'. 84RA02S04

! HEJ161

1 F

( OB/21/86

: UG/L
43

SI
3,9

68400
4,3

9.3

47

18300
59

1700

12200

9.8

1 6H1S-01

1 1

! B6RA01S3S

! ICJ13B

! F

i OS/13/86

! U6/L

13ABOO1 Vv WV

5

787

28610
2213

A ?V.£

«B|7

76060

IB

! 6H15-02

: 2
! B6RA02S07

1 NEJ181

1 F

i 08/20/86

1 U6/L

46

154

144000

7.9

46

23000
BTRDOD

•Ĵ OA

28600

7 B

1 6H1S-DP

1 2

! B6RA02D07

! NEI1S3

1 F

! 08/20/86

! U6/L

37

86

166000
IS

8.5

35

38100
2340

13
11400

79400

26

1

11

1
11

ri

!

1

DP= Duplicate
DPD= Duplicate Dissolved
U= Unfiltered Sample



TABLE F4 (ocnt'd)
SIMMY OF INOR6ANIC COMPOUND ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Armic
liriui
Birylliui
Calciui
Chroiiui
Cot«lt
Coppir
Cyinidt
Iron
Liid
(Ufntsiua
Hingincft
nvi wui y
Nickil
Potniiui
Sfliniui
SoJiui
Viitidiut
Zinc

! HI6-01

1 1

! B6RA01S36

1 MEJI39

! F

! 05/13/84

! U6/L

Ml

165000

6

2?

35370
1472

20
11220

77020

i BN16-02

! 2

1 86RA02SOS

! HEJI66

1 F

! 08/20/84

! U6/L

56

149

179000
4.5

5.4

90

41600
1800

19
19400

90BOO

7.7

! 6H16-BK

i 2

! B6RA02R08

! MEJ159

! F

1 OB/20/B6

! U6/L

30

———

1430

4.1

280
IS

154

......

10

1 6*17-01

1 1

1 B6RAOIS37

i NEMO

! F

1 05/13/86

i U6/L

11.0
157

134BOO

7*10/JlT

44760
1434

22710

83330

12

! 6NI7-02

! 2

! B6RA02809

1 MEJ1BB

1 F

1 08/19/66

! U6/L

41

140

117000

6.3

8160

37300
1310

II
30600

72000

14

1 6HI7-DP

1 2

1 B6RA02B09

i MEJ155

1 F

! 08/19/M

1 U6/L

36VII
12
143

120000

7.5

7240

38100
1330

13
30900

73800

83

1 6NI8-OI

1 1

1 B6MOIS3I

1 MEJ141

1 F

1 05/13/86

i U6/L

26.0
219

96970
4
3

25920

29070
2621

41920

64010

! NIB-02

1 2

1 86RA02SIO

1 HEJIB9

1 F

1 08/19/86

! UB/L

108

180000
4.7

6.2

246

47500
475

9
16900

63300

17

I 6NI9-01 !

1 1 !

I 86RMIS39 !

! NEJI42 i

1 U i

! 05/22/86 1

: UG/L :
55600

562

482000
137
94
106

135000
94

90200
4050

100
13200

7610
135
4AT213

DP= Duplicate
DPD= Duplicate Dissolved
U= Unfiltered Sample

... • Kf ..„ -ed



TABLE F4 (cont'd)
SUHHARY OF INOR6ANIC COHPOUNO ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUNBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Aritnic
Bariui
lirylliui
Cilciui
Chroiiui
Cobilt
Coppir
Cyinidt
Iron
Ltid
Hijntiiui
Hingintit
Nircury
Nickil
Potmiui
Bcliniui
Sodiui
Viiudiui
line

I 6H19-010

1 1

! 86RAOIS39

I HE J 142

! F

1 05/22/86

! U6/L

56

64000
B

39

2BSOO
33

2800

4630

! 6NI9-02

i 2

! 86RA02SII

! NEJ190

« F

! 08/20/86

i US/L

75

9B

113000
6.1

4.2

78

34600
162

4220

3900

6.6

! 6K20-OI

! 1

! 66RA01S40

! HEJ144

: u
! 05/22/86

! U6/L

45700
51
694

433000
101
57
163

105000
79

109000
2570

ISO
31400

82200
102
441

! 6K20-OID

! 1

! B6RA01S40

! HEJ144

! F

! 05/22/66

: US/L

19
957

160000

5270
4

57200
683

25
22100

86300

! 6H20-02

I 2

! 86RA02S12

i HE J 191

! F

! 08/20/86

! US/L

545
32

1080

401000
6
18
3.5

61800

72300
3830

40
36000

83200

60

i 6H2I-01

t 1

! B6RA01S41

! HE JUS

: u
t 05/19/86

! U6/L

26000
17
236

385000
41
35
59

58600
27

71300
3180

71
53000

42800
61
150

! W21-010

! 1

! B6RA01S41

! HE J 145

! F

! 05/19/86

! U6/L

B
141

119300

4320
5

35100
1530

44300

44000

i 6H22-01

! 1

! B6RAOIS42

! HE J 146

! F

! 05/13/86

! U6/L

64

90890
19
4

73480

11890
520

5929

17100

IB

1 W22-02

1 2

! B6RA02S14

! HEE990

! F

i 08/19/86

! U6/L

323

220

104000
31
10
6.3

45300
K 03.0

19400
696

20
18600

63200

47

11

!

1

I
1

!

!

t

DP= Dupl icate
DPD= Dup l i ca t e Dissolved
11= U n f i l t e r e d Sample
F= F i l t e red



TABLE F4 (oont'd)
SUMMARY OF INOR6ANIC COMPOUND ANALYSES

6ROUNDNATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOS NUHBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

Aluiinvi
Aclinic
Biriui
Beryl liui
Cilciui
Chroiiim
Colalt
Copper
Cyinidi
Iron
Leid
Hagntiiui
fUngintsf
Htrcury
Nickil
Potmiui
SilMiim
Sotfiui

Zinc

! 6N22-BK

! 1

! B6RAOIR42

! HEJ147

: F
1 05/13/86

! U6/L

»——— «

41

19

———

———

3

1 6H22-BK2

I 2

1 86RA02RI4

! HEE991

! F

i 08/19/86

t Ufi/L

3

U900

9.3

76

OPOV

275

22000

11

! 6N23-01

1 1

i B6RA01S43

! HEJ14B

1 F

,' 09/13/66

! U6/L

SO

103500

9

31630
21

——

OBEY8B37

———

1 6N23-02 !

I 2 1

.' B6RA02SI5 !

! HEI142 !

! F S

! 06/19/84 |

! U6/L !

34

30
3.9

112000
10
6.1
13

IB

TCOAA33800
74

10
2630

12300

16

DP= Duplicate
DPD= Duplicate Disjplved
"- Unf'J^
I.'- l.'l 1 f^rr



TABLE F5
SUHHARY OF GENERAL TESTS ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUHBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

Alkilinity as CaC03
Anon i a is Nitrogen
Chloride
Nitrite is Nitrogen
SuUite
laa

! 6H07-02

I |
1 1

! 66RAOIS98

t NEJ1S1

J

', OB/21/86

i H6/L

1270

42
0,15
90

6NOB-01

1

86RAOIS28

22B7E-01

05/19/86

H6/L

1890

! 6HOB-DP

i 1

i 86RA01D2B

! 22B7E-02

1
1

! 05/19/86

! H6/L

1944

! 6N09-02

! 2

1 B6RA02S02

! HE J ISA

!

! OB/21/86

! H6/L

527
4,4
46

16

! 6*10-01

: i
i B6RA01S30

i 22B7E-03

!

! 05/15/B6

I H6/L

966

i 6H10-02

! 2

! B6RA02S02

! HEJ156

1

1 06/21/66

! H6/L

2610
20
200
0.5
80

! 6H11-01

! 1

! 86RAOIS31

1 22B7E-04

I
1

! 05/16/66

! H6/L

269

! 6H11-02

! 2

1 B6RA02S03

! BE J 157

!

! 06/21/86

! H6/L

1040
16
270
0.55

«ift3QV

! 6012-02

: 2
! 86RA02S04

t HE ) 158
1
1

1 08/21/86

! H6/L

1360
13
220
4.1

S40



TABLE F5 (cont'd)
SUHNARY OF BENERAL TESTS ANALYSES

6ROUNDHATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Alkalinity as CaC03
Auonia as Nitrogen
Chloride
Nitrate as Nitrogen
Sulfate
T«

! 6N14-02

i 2

i 86RA02S06

! MEJ161

!

! 08/21/86

1 H6/L

6860

3
1.4
60

! SKIS-02

! 2

i 86RA02S07

i HEJIBI

I
1

! 08/20/86

! H6/L

1240
6.70
98
0,65
64

! 6H15-OP

! 2

! B6RA02D07

! HEJ153

i

! 08/20/86

! M6/L

1250
7

100
0.75
73

! 6HI6-02

! 2

1 B6RA02S08

1 MEJIB6

!

i 08/20/86

i MB/L

6330
13
120

92

i 6H17-02

! 2

.' 66RA02S09

1 HE J 188

!

1 08/19/86

! K6/L

607
35
79

60

! 6H17-OP

! 2

! B6RA02D09

1 HEJ155

I

1 OB/ 19/86

t H6/L

606
3.30wi WV

79

60

! 6H1B-02

! 2

! B6RA02S10

i HEJ189

I
1

i OB/19/B6

! MB/L

B83
14
86

130

! 6N19-OI

i 1

! B6RAOIS39

! 22B7E-06

1

! 05/22/86

! H6/L

———

———

JBIA

! 6H19-02

: 2
! 86RA02S1I

! HEJ190

i

! 08/20/86

! H6/L

0.2

———

!

I

1
1

!

1
1

!

1



TABLE F5 (oont'd)
SUHHARY OF GENERAL TESTS ANALYSES

6ROUNDUATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Alkalinity as CaC03
Aitonia as Nitrogen
Chloride
Nitrate as Nitrogen
SuHate
TCC

1 1 1 2 1 1

! B6RA01S40 1 B6RA02S12 ! B6RAOIS41

! 22B7E-07 ! HE J 19 1 1 22B7E-OB

! i !

i OS/22/B6 ! OB/20/B6 ! 05/19/86

1 H6/L 1 M6/L ! M6/L

— — 3040
...... TI --«-.-

...... 840

I 2

! 86RA02SU

i HEE990

1

', OB/ 19/66

1 H6/L

moo
3.5

at

37

!

!

i

I

!

I



TABLE F6
SUMMARY OF VOLATILE ORGANIC CQHPOUND ANALYSES

SURFACE HATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

! SNOl-01

: i
! B6RAOISS4

! EHSS2

1
I

! OS/04/86

! U6/L

SK02-01

1

86RA01S56

EHS53

05/04/B6

U6/L

! SN03-01

! I

! B6RAOIS5B

! EH554

!

'. 05/04/B6

! U6/L

! SN04-01

1 1

! B6RA01S60

! EH555

I

! 05/04/86

: UG/L

! SH05-01

: i
! B6RA01S62

! EH556

1

'. 05/04/86

! UG/L

i SH06-01

! 1

1 B6RA01S64

! EHSS7

!

! OS/OS/B6

'. U6/L

1 SN07-01

: i
! B6RAOIS66

1 EHSSB

!

I 05/05/86

! U6/L

! SN07-BK
___ ̂jk. _
! t

i 86RAOIR66

! EHS71

!

! 05/07/86

! UG/L

! SH07-DP

! 1

! B6RA01D66

! EH559

i

! 05/05/86

i UG/L

i,i, i-iriciuoroein-nt
1,1-Dichloroethine
2-Butinone
4-Hethyl-2-Pentanone
Acetone
Benzene
Broiodichloroiethine
Broiofori
Carbon DisuHide
Chloroethane
Chlorofori
Dibroiochloroiethtne
Nethylene Chloride
Toluene
Trans-l,2-Dichloroethene

...... ...... ...... ______ ...... ...... ...... Y.i

6.5 JB 8,2 JB 5.B JB 7.5 JB 7.8 JB 6.7 JB 7.3 JB 8.5
...... ...... ...... — -—— ...... _..____ ...... A 1—— ••- ...... ...... ...... ...... yt |

14.4 B 14.3 B 13.6 B 13.7 B 10.2 B 12.4 B 12,0 B 14.0

... • .. . ^ ^(j
_ _ _ _ _ _ ...... _ _ __ _ .... __ ... ______ 1 7.... — t. /

Ot 1 ___.._ .. __. _ _ ..._ __ ... ...... ......,i <l — — .- ...... ...... ...... ...... ...... ......

T 9

14.2 B 6.2 B B.3 B 10.8 B 15.4 B 4.5 JB 8.3 B 11.1
.. ... ..... _ .__ _._ ft < i ____.. ...... i i...... ...... y>j j ...... ...... t̂̂

4

JB
JB
B
J
J
J

J
J
B
J

7.6 JB

13.2 B

10.3 B

J = Estimated Value
B = Compound Detected in Lab Blank



TABLE F6 (cont'd)
SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSES

SURFACE HATER SAMPLES
SKINNER LANDFILL

! SH08-01

: i
! SH09-01

: i
! SH10-01

: i
! SW11-01

I 1
! SK12-01

: i
,' SH12-DP

: i
! SH13-01

i 1
! SH13-BK

: t
I SH14-01 !

: i iPHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

! 86RA01568 ! 86RA01S69 ! B6RA01S70 ! B6RA01S71 ! B6RA01S72 ! B6RA01D72 ! 86RA01S73 ! B6RA01R73 i 86RA01S74 !

! EH560 ! EH561 ! EH562 ! EH563 ! EH564 i EH565 ! EH566 ! EH567 ! EH56B

DATE COLLECTED

UNITS

,' 05/05/86 ! 05/05/66 ! 05/07/86 ! 05/07/86 ,' 05/07/86 ! 05/07/86 ! 05/07/86 ! 05/07/66 i 05/07/84

! UG/L i UG/L ! UG/L i UG/L ! UG/L ! UG/L ! UG/L i UG/L ! U6/L

1,1,1-Trichloroethane
1,1-Dichloroethane
2-Butanone
4-Hethyl-2-Pentanone
Acetone
Benzene
Broiodichloroiethane
Broiofori
Carbon DisuHide

6 5 J

10. 1 B

7.6 JB

12.2 B

7.4 JB

10.6 B 21 B

0.6 JB

12 B

2 J

J = Estimated Value
B = Compound Detected in Lab Blank

uuuiueindne
Chlorofori
Dibroiochloror ethane
Hethylene Chloride
Toluene
Trans-l,2-Dichloroethene

20.8 B 7.2 B 7.3
...... ...... 0>5

B 10 B
j ......

IV

7

2

B

J

n

5

2

J

J

...... 4 j ......

...... 3 j ......
7 B 8 B 9 B



TABLE F6 (oont'd)
SUKHARY OF VOLATILE ORGANIC COHPOUNO ANALYSES

SURFACE NATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,1-Trichloroetlune
1,1-Dichloroethane

! SN15-01

: i
! 86RA01S73

! EH549

i

! 03/07/84

i U6/L

!

1
1

1
1

i

i

I
1

I
1

4-Nethyl-2-Pentanont
Acetone
Benzene
Broiodichloroiethine
Broiofon
Carbon DisuHide
Chloroethane
Chlorofon
Dibroiochloroiethane
Hethylene Chloride
Toluene
Trans-1,2-Dichloroethene

B JB

7 B

J = Estimated Value
B = Compound Detected in Lab Blank



TABLE F7
SUNNARY OF VOLATILE ORGANIC COHPOUND ANALYSES

SEDIMENT SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,2,2-Tetrtchloroethine
1,1-Dichloroethine
2-Butanont
2-Hexanone
4-Nethyl-2-Pent»none
Acetone
Benzene
Carbon Disulfide
Ethylbenzene
Hethylene Chloride
Toluene
Totil lylenes
Trichloroethene

i SD01-01

! 1

1 B6RA01S77

! EH540

I
1

i 05/04/86

i U6/K6

17.3 B

1.6 J
32.7 B

lit U

43.5 B

', SD02-01 ! SD03-01

i i : t
! B6RA01S7B ! B6RA01S79

i EH541 ! EH542

I 1
I 1

! 05/04/86 i 05/04/86

! U6/K6 ! U6/K6

14.1 B 14.5 B

1.3 J 1.3 J
19 A D 1ft t Dii.O D jU.J 0

0.9 J 1.4 J

31.7 B 27.2 B

! SD03-DP i SD04-01 ! 8005-01 ! 5006-01

: i i i : i : i
! B6RA01D79 ! B6RA01SBO ', 86RA01S81 ! 86RA01S8

i EH5B6 ! EH5B7 ! EH5B8 i EH589

! 1 ! !

1 05/05/86 ! 05/04/86 ! 05/04/86 ! 05/05/86

! UG/K6 i U6/K6 ! US/KG ! U6/K6

20.9 B - —— 14.9 B 13.6

—— - 1.1 J 1.0 JB ———
dli £ D d Y i Q D &&i Q D *0«T

-— -- 0.4 J 1.3 JB

40.1 B 23.9 B 22.4 B 21.4
...... ...... ft 7 IP ft <

! SD07-01 ', S007-DP

: i : i
2 ! 86RAOIS83 ! B6RA01D8

! EH590 ! EH591

! !

! 05/05/86 '. 05/05/86

! UG/K6 ! U6/K6

...... •) A...... t̂g

JB ------ 24.5
...... H 1...... ji i
.. 10———— 4.7

B 22.0 B

0.8 JB 0.6

B 14.7 B 17.9
JB 0.5 JB 0.6

!

t
1

3 :
ri

ii

i
ii

J
B
J
J

IBJB

B
IDJO

J = Estimated Value
B = Compound Detected in Lab Blank



TABIE F7 (octlt'd)
SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSES

5EDIHENT SAflPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,2,2-Tetrachloroethane
1,1-Oichloroethane
2-Butanone
2-Heianone
4-Hethyl-2-Pentanone
Acetone
Benzene
Carbon Disulfide
Ethylbenzene
Methylene Chloride
Toluene
Total Xylenes
Trichlorcethene

i SDOB-0!

! 1

1 86RA01S84

i EH592

. 1
1

! 05/05/86

! U6/K6

0.6 J
20.3 B

1.9 J
73.6 B

0.8 JB

15.8 B
O.B JB

! SD09-OI ! S010-01

: i i i
; 86RA01S85 i B6RA01S86

i EH593 ! EH594

: :
! 05/05/86 ! 05/07/86

! U6/K6 .' U6/K6

79 9 ————.7.7
• fan _ _ _

166.3 B 230
40.3 — —
2 7 10 . . _

74.0
17.0 B 140 B

")Lt A _.___.iOI.V -_--_-

1.6 J ----- -

: so n-oi : SD12-01
t i i i
i B6RA01SB7 1 B6RA01SBB

i EH595 ! EH596

! i

! 05/07/86 1 05/07/86

! UG/K6 ! U6/K6

470 280
..-— 9 J

260 B 270 B

i SDi3-oi : SD14-01 : sois-oi :
i i M i i :
! B6RA01SB9 i B6RA01S90 ! 66RAOI591 1

! EH597 1 EH598 ! EH599 !

i t : :
! 05/07/86 ! 05/07/66 ! 05/12/86 !

1 U6/K6 ! U6/K6 ! U6/K6 !

220 110 310
57

88 B 59 B 968
5 J — — — —

J * Estimated Value
B = Compound Detected in Lab Blank



TABLE F8
SUHNARY OF SEHIVOLATILE OR6ANIC COMPOUND ANALYSES

SURFACE HATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOS NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,2-Dichlorobenzene
ButylbenzylphthtUte
Oi-n-Butylphthiltte
Di-n-QctylphthiUti
Phenol
bis(2-Chlor«thyl)Ether
bi$(2-£thylhexyl)Phth*Ute

: SHOi-oi : SH02-01

: i : i
! B6RA01S54 ! 86RA01SS6

! EH552 ! EH553

! !

! 05/04/86 i 05/04/86

! U6/L ! U6/L

0.1 J -----
— — 4.3 J

0 0 1 0 0 1.1 if O.T V

3.4 JB 81.6 B

! SN03-01 ! SU04-Oi

: i 11

! 86RAOIS58 i 86RAOIS60

! EH5S4 ! EHSSS

i 1

! OS/04/86 i 05/04/86

! U6/L ! U6/L

...... o.l J

0.6 J 3.2 J

1.2 JB 11.5 B

: SHOS-OI : SH06-oi : SHOV-OI : SNOT-BK

: i : i : i : i
! B6RAOIS62 ! 86RA01564 i B6RA01S66 ', 66RAOIR66

i EH556 ! EHSS7 i EHSSB i EHS71

i : i :
i OS/04/86 ! OS/05/B6 ! OS/05/B6 ! 05/07/86

i U6/L i U6/L ! U6/L ! U8/L

2.9 JB 16.8 B 14.0 B 1.9 JB

SN07-DP !

I

86RA01D66 !

EHSSB !

!

OS/OS/B6 ',

U6/L !

3.6 J

131.9 B

J = Estimated Value
B = Compound Detected in Lab Blank



TABIE F8 (oont'd)
SUMMARY OF SENIVOLATILE OR6ANIC COMPOUND ANALYSES

SURFACE HATER SAMPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,2-Dichlorobenztnt
Butylbenzylphthalite
Di-n-ButylphthiUtt
Di-n-Octylphtlulit*
Phenol
bii(2-Chloroithyl)Ethir
bis(2-Ethylhtxyl)Phthalitt

1 SNOB-01 ! SH09-01 ! SH10-01 1 SN12-01

11 ! I 11 11

! BARA01S48 ! 84RA01S49 i B6RA01S70 i 66RA01S72

! EH540 ! EH5A1 1 EH5A2 ! EH5A4

i i 1 !

! 05/05/84 ! 05/OS/B6 i 03/07/84 ! 05/07/84

: ue/L : us/L : UB/L i UB/L

—— —— —— ——
ill 1 1 i _.__.. ......

...... ...... ...... Mi

0.9 JB 40.9 B 1,4 JB —— -

1 SH12-OP

! 1

! B4W01072

! EH545

!

! 05/07/84

! U6/L

———

202

i SKI 3-01 !

: i :
.' BMM1S73 i

! EH544 !

: :
! 05/07/84 i

1 U6/L i

5 J

—— ..

10 J

——

J • Estimated Value
B - Compound Detected in Lab Blank



TABLE F9
SUMMARY OF SEHIVOLATILE ORGANIC COHPOUND ANALYSES

SEDIMENT SAHPLES
SKINNER LANDFILL

1

1

J

! SD01-01

PHASE ! 1

CRL LOG NUHBER ! B6RA01S77

TRAFFIC REPORT NUHBER ! EH540

I

DATE COLLECTED ! 05/04/86

UNITS '. U6/K6

SD02-01

1

B6RA01S7B

EH541

03/04/86

U6/K6

SD03-01 '. SD03-OP

1 ! 1

B6RA01S79 ! B6RA01D79

EHS42 ! EHSB6

!

OS/04/86 ', 05/05/86

U6/K6 ! U6/KG

SD04-01

1

B6RA01SBO

EH5B7

OS/04/86

U6/K6

SDOS-01

1

B6RAOLS81

EH38B

05/04/86

U6/K6

SDOi-01

1

66RA01S82

EH589

05/OS/B6

US/KB •

2-Hethylnaphthalene
4-Hethyl phenol
Aceniphthene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
BtnioUtPyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Btnzo<k)Fluaranthene
Butylbenzylphthalate
Chrysene
Di-n-Butylphthalate
Dibenzo(a,h) Anthracene
Dibenzofuran
Diethylphthalate
Fluor anthene
Fluorene
Indeno(l,2,3-cd)Pyrene
Isophorone •
N-Ki trosodiphenyl .ii ne
Napthalene
Nitrobenzene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)Phthalate

5.B
1554.2

67.9
363.5
705.7
325.6
256.6
336.0

433.2
153.6

33.0
796.7

• T

211.1

396.1
139.7
721.2
108.4

J

J
J

J
J
J

J
JB

J

J
J

J
J

JB

4.5
16.5

10. T

348.6
258.0
309.5
258.5
162.9
198.9

275.4
164.0

42.9
591.5
n iLI . I

147.3

338.2
55.0

31 1 • T

104.3

*

J 21.0 J

J «....

J _«.-...

J ......

J «..«

J ......

1 ..«._

y —— — »-

JB 110. B JB

J 'SI. 7 J

j
J ___.._

J ......

J 59.6 J

JB 73.7 JB

2.0
90.6

96.4
47.6

36.6

37.5

60.2
104.4

33.5
137.0

———

90.5
95.5
89.0
83.9

J
J

J
J

J

J

J
JB

J
J

J
J
J
JB

—— —— B
14.7 J 276.

______ ^ i~ at.

——— 90.
----- 253.
——— 464.
...... "Wl.£10.

——— 143.
——— 179.
...*.. ^1

- —— 276.
60. 1 JB 33.

------ __,
——— 25.
28.1 J 29.

——— 606.
...... 1̂« ——— - 54,

•

8.2 J - — -
______ 2,

12.

— -- 443.
45.6 J 84.
....... lit*ol«

65.4 JB 394.

7
5
3

3
2
4
9
5
4
7
4
2
7
1
1
8
4
4

4
9

9
4
3
4

J
J
J

J
J

J
J
J
J
J
JB
J
J
J

J
J

J
J

JB

JB

10.5

8.4
11.6

14.6

35.4

21.0
31.3

114.3

15.1
15.1
21.7

107.6

J

J
J

J

JB

J
J

JB

J
JB
J
JB

J = Estimated Value
B = Compound Detected in Lab Blank



TABLE F9 (ocnt'd)
SUMMARY OF SEHIVOLATILE ORGANIC COMPOUND ANALYSES

SEDIMENT SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

: SD07-01 :
: i
,' 86RA01S83

! EH590

SD07-OP

1

86RA01D83

EH591

1

DATE COLLECTED

UNITS

2-Nfthylnaphthalene
4-Hethy I phenol
Acenaphthene
Aceoaphthylene
Anthracene
Benzo(a)Anthracenc
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluor anthem
Butylbenzylphthalate
Chryiene
Di-n-Butylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
Diethylphthalate
Fluor anthene
Fluorenc
Indeno(l,2,3-cd)Pyrene
Isophoronc
N-Ni trosodiphenyl aii nc
Napthalene
Nitrobenzene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)Phthalate

! 03/05/86

! U6/K6

23.5 J
11.5 J

.. ... _
— — -
14.6 J
87.6 J
91.5 J
95.2 J
48.0 J
63.9 J
———
103.0 J
35.5 JB
———
7.3 J

26.1 J
188.4 J
8.0 J

39.4 J
———
......
16.6 J
———
105.9 J
70.1 JB
154.9 J
202.2 JB

03/05/86

US/KB

100.7 J
19.1 J
———
_-_~
14.0 J

183.0 J
92. B J
89.5 J
———
63.1 J
———
193.0 J
36.4 JB
———
21.2 J
28.3 J

172.5 J
9.B J

———
1.0 JB

———
64.6 J
4.2 J

134.3 J
68.6 JB
142.6 J
179.6 JB

S008-01

1

B6MOIS84

EH392

! SD09-01

: i
! B6RA01S85

! EH593

!

05/05/Bo

U6/K6

2.1 J
19.6 J
———
_-___
———
———
———
———
———
———
———

16.2 JB

———
21.2 J
6.8 J

———
———

———
———
———
8.8 J

52.5 JB
7.3 J

105.4 JB

i 03/05/86

! UG/K6

......

.... —
———
———
———
———
———
134.1 J
———
———
———
———
———
———
———
———
———
———
———
———
———
134.1 J
———
———
74.2 JB
690.7
134.1 J

SD12-01 !

i :
B6RA01S88 !

EH596 i

1i

05/07/86 !

U6/K6 !

225 J
———
246 .J
480

1915
3050
3484
3784
843
———
———
2320
———
110 J
684
———
6925
1346
1030
———
———
463
———
6967
———

4105
54 J

SD14-01

1

86RA01S90

EH598

05/07/86

U6/K6

_._..
———
———
———
—— —
124 J
139 J
124 J
55 J
79 J
———
129 J
———

———
———
253 J
———
59 J
———
———
———
———
— ...
———
134 J
256 J

SD15-01 j
••""•--«'" r
i
86RA01S9

EH599

05/07/86

US/KG.

......
———
———
———
... —
———
125 V
103 i——
87 J
———
120 j
.... ̂e/

———
———
250 -1
———
———
———
———
———

152 *
———
136 g
33 J

J * Estimated Value
B » Compound Detected in Lab Blank



TABIE F10
SUMMARY OF PESTICIDE/PCB COMPOUND AHALYSES

SEDIMENT SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

8007-01

1

B&RA01SB3

EH590

05/05/66

U6/K6

'. SD07-DP

1 I

! B6RA01DB3

! EH591

1

! 05/05/86

! U6/K6

! SD09-01

5 1

! B6RA01SB5

J EH593

I
1

! 05/05/86

! U6/K6

SD10-01

1

86RAOISB6

EH594

05/07/86

U6/K6

! 8013-01 ',

! 1

! B6RA01SB9 !

', EH597

1 !

: OS/07/B6 ;
i U6/K6 !

Aldrin
Aroclor-1260
DeltfBHC
Ditldrin
Endrin Ketone

11.43 29.BS 3 442.19
1.9 J

0.5 3
4.2 1

24.1

J = Estimated Value



TABLE Fll
SUMMARY OF INORGANIC COMPOUND ANALYSES

SURFACE MATER SAMPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinu
Arsenic
Bariui
Btrylliui
Cilciut
Chroiiut
Copper
Iron
Lead
lUgnesiui
Hanqinese
Mercury
Nickel
Potissiui
91 IV VI

Sodiui
Tin
line

! SNOl-01

! 1

! 86RA01S54

'. MEJ162

1

', 05/04/86

: UG/L
260

113

96900

59
1,3

28400
67
0.3

3260

28100

! SN02-01

: i
! B6RA01S56

! HEJ163

!

i 05/04/84

: UG/L
134

48

91300
12

344
1.2

31900
IS

4280

26700

22

! SN03-01

! 1

! B6RA01SSB

! HE J 144

!

! 05/04/84

! UG/L

111

43

90300

118

31000
7

2300

24200

', SN04-01

! 1

I B6RA01S60

! HEJUS

!

! 05/04/84

! UG/L

241

47

98800

244

29900
IS

2770

24SOO

i SHOS-01

i 1

! B6RA01S62

1 HE J 144

i

! 05/04/86

! UG/L

299

47

92400

2SB
1.4

28000
IS

24900

', SK04-01

! 1

! B6RAOIS64

! HEJ167

1

! 05/05/86

! UG/L

128

39

121000

96
1.0

22900
35

2220

41100

! SN07-01

: i
'. 84RAOIS44

i HE J 1 48

t
1

', 05/05/86

: UG/L
192

40

124000

187

22800
39

3480

42800
41

'. SN07-BK

1 1

! 86RAOIR66

! HEJ 182

1

! OS/07/86

: UG/L
300

31 .

37800

416

18600
68

1630
54

i SH07-OP

! 1

! 86RA01D66

i HE J 149

1
1

! 05/05/84

: UG/L
182

41

127000

145

22800
40

3410

44400
51



TABLE Fll (oont'd)
SUMMARY OF INOR6ANIC COHPOUND ANALYSES

SURFACE HATER SAHPLES
SKINNER LANDFILL

PHASE

CRL LOG NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Aritnic
Biriui
Birylliui
Calciui
Chroiiu
Coppir
Iron
Lud
Hagnitiui
fUngancft
fltrcury
Nickil
Potaitiui
Silvir
Sodiui
Tin
Zinc

! SMOB-OI

! i

! B6RA01S6B

! MEJ170

!

! 05/05/86

! U6/L

991

47

97300

689

26300
26

2600

19500
41
12

! SM09-01

: i
,' 86RAOIS69

i HEJ17I

•

i 05/05/66

.' U6/L

———

40100

292

16000
23

———

2080
72

SKI 1-01

1

B6RA01S71

MEJ173

05/07/86

U6/L

513£*)£

22

38000

774

17200
133

2450
3.1

4B90

19

i SH12-01

i 1

! 86RA01S72

! HEJ174

1

I 05/07/86

! U6/L

1940
11
873

365000

3.9
29000

5,3
87500
1140

19
26200

3,6
42100

56

! SH12-DP

! 1

! B6RA01D72

1 MEJ175

!

! 05/07/86

: UG/L
MOV

11
880

1
370000

5
27200

88600
1130

23
26500

42800

1 SKI 3-01

! I

! 86RAOIS73

i HEJ176

:
i 05/07/84

! U6/L

1 1 AA1680

378

144000

5,2
48100

7,5
32500
1150

15
33800

39700

44

! SH13-IK ! SHI4-01

i i : i
1 B6RA01R73 ! B6RA01S74

! HEJ177 ! HEJ178

! !

! 05/07/86 ! 05/07/B6

! U6/L ! US/L

-.--.- 1 7AAi I'M

—— --. |i

——— 159000

...... T 1—— —— J, 1

- —— 2950
IT ••£

...... 40000
——— 173

——— 6920

...... 24400

13 45

i 5*13-01

! 1

i B6RA01S7S

! KEJ179

1
I

i 05/07/86

! U6/L

oo<

27

118000

1060

28100
35

1970

13300

12



TABLE F12
SUMMARY OF INOR6ANIC COMPOUND ANALYSES

SEDIMENT SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUHBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

Aluiinui
Antiiony
Arsenic
Bariut
Berylliui
Cadeiui
Calciui
Chroiiui
Cobalt
Copper
Iron
Lead
Hagnesiui
Manganese
Nickel
Potassiui
Sodiui
Tin
Vanadiui
line

! SOOl-01

! 1

! 86RA01S77

! HE J 193

1
1

! 05/04/86

! N6/K6

BB90
46

143

77200
15
22
18

24100
43

9020
2330
26

240
66
22
62

SD02-01

1

86RA01S7B

HE1194

05/04/86

H6/K6

3200
34
4.0
35,0

242000
12
11
12

13600
12

33200
1020
16

1350
250
32

29

'. SD03-01

! 1

'. B6RAOIS79

! HEJ195

!

! 05/04/86

! MB/KB

9420
44
• 0

62

4
121000

17
17
21

26400
14

16600
711
26

196
35
ID

100

! SD03-DP

', 1

! 86RA01D79

'. KEJ196

! 05/05/86

! H6/K6

12600
46
9.0

100

5
47000

20
21
21

29600
12

16500
699
34

156
33
23
79

SD04-01

1

B6RA01SBO

HE J 197

05/04/86

H6/K6

7090
49
7,9

36.0

128000
14
14
14

18600
7

22700
730
22

177
38
16
46

SD03-01

1

B6RA01S81

HE 1 198

05/04/86

H6/K6

4940
31
7.4
36

123000
9
13
11

15100
12

21000
694
......

226

14
40

! S006-01

: i
! B6RA015B2

! HE J 199

i

! 05/05/86

! H6/K6

11600

10
96

4
22300

15
16
20

23400
21

5050
803
23

1850
213

20
57

! SD07-01

: i
', 86RAOIS83

! HEJ200

1
1

i 05/05/86

i H6/K6

8860
42
• T

97

65500
13
23
17

21300
46

3030
1800
24

243
40
20
76

! SD07-DP

! 1

', 86RAOIDB3

! MEE977

1
1

! 05/05/B6

! H6/K6

10000
46
10* *

83

52100
14
22
19

23800
66

5990
1400
26

239
52
ID

88



TABLE F12 (cont'd)
SUNHARY OF INORGANIC COMPOUND ANALYSES

SEDIMENT SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Antieony
Arsenic
Bariui
Berylliui
Cadiiui
Calciui
Chroiiui
Cobalt
Copper
Iron
Lead
Hagnesiui
Manganese
Nickel
Potassiue
Sodiue
Tin
Vanadiue
Zinc

! S006-01

! 1

i B6RA01S84

! HEE97B

1
1

! 05/05/B6

! H6/K6

15900
56
20.8
24
———
4

31700
26
26
23

35900
9.0

14800
514
44

1620
279
51
25
85

! SD09-01

i 1

! 86RA01S85

! HEE979

:
! 05/05/86

I H6/K6

13300
53
23,8
49
———
4

99500
24
24
24

33200
511

16200
724
35

2450
247
47
23
131

! SD10-01

! 1

! B6RA01S86

i HEE9BO

!

! 05/07/86

i N6/K6

5780
———
———
23
——

163000
9.7
7.1
16

16100
9

30600
617
16

1360
1580

13
49

! SD11-01

! 1

i B6RA01S87

! NEE9B1

!

! 05/07/86

! H6/K6

14800
———
———
54
0,88

33900
23
16
61

34600
14

10800
517
40

3020

24
108

! 5012-01

! 1

! 66RA01SBB

! HEE9B2

!

! 05/07/B6

! MB/KG

6190
... —
10
357
———
.. ——

84800
9.5

22
61700

31
15100
612
14

I960

12
257

! SD13-01

: i
! BMA01SB9

i NEE983

1
1

! OS/07/86

; M6/K6

9160
———
17
164

0.91
......

16300
16
10
38

32100
66

3820
345
21

1300

23
165

! SD14-01

! 1

I B6RA01S90

! NEE9B4

i

! 05/07/86

1 H6/KG

8540
———
—— ..
78
———
. ——

26100
13
9
30

21200
194

6170
1100
IB

1460

20
too

t 6015-01 !

: i :
! 86RA01S91 !

! MEE9BS !

: !
! 05/07/86 !

: MB/KG :
9340
-. —
10
94
0.83

———
25800

12
17
30

24500
25

7050
1910
22

1400

37
24
59



TABLE F13
SUHHARY OF 6ENERAL TESTS ANALYSES

SURFACE HATER SAHPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

TSS

', SNOl-01

i 1

i 86RA01S54

! 225BE-1

1
1

! 05/04/86

! H6/L

2.B

! SN01-02

: i
'. B6RA01S55

! 2258E-9

1
1

'. 05/06/66

! HB/L

12.1

! SN02-02

: i
! 86RA01S57

! 225BE-10

1
1

! 05/08/86

! HB/L

27.3

! SH03-01

: i
', B6RAOIS5B

! 2258E-3

i

i 05/04/86

', HB/L

4.1

! SH03-02

: i
1 66RA01S59

! 2258E-11

1
1

! 05/OB/B6

! HB/L

25.4

! SH03-OP

: i
! B6RA01D59

! 2258E-12

!

', 05/08/86

! H6/L

25.2

! SH04-01

: i
! B6RA01S60

', 225BE-4

1
1

! 05/04/86

! HB/L

3.0

! SN04-02

! i
! 86RA01S61

! 2258E-13

!

', 05/08/86

! HB/L

31.5

! SW5-01

! 1

', B6RA01S62

! 2258E-5

1

i 05/04/86

', HB/L

3.6

1
1

I
1

!
1
1

1
1

1
1

1
1



TftBIE F13 (cont'd)
SUHHARY OF GENERAL TESTS ANALYSES

SURFACE HATER SAMPLES
SKINNER LANDFILL

! SHOS-02 ! SM4-02 ! SK07-01 ! SH07-02 ! SW7-DP !

PHASE i i i i : i : i : i i
CRL LOS NUMBER i 86RA01SA3 i BARA01SA5 ! BAM01SA6 ! BARA01SA7 i BARA01DAA i

TRAFFIC REPORT NUMBER ! 2258E-15 ! 22HE-16 ! 2258E-7 ! 22SBE-I7 ! 2258E-B i

DATE COLLECTED i 05/OB/B4 ! 05/OB/BA ! 05/05/84 I 05/08/84 ! 05/05/84 I

UNITS ! H6/L i N6/L ! H6/L ! H6/L ! H6/L I

TSS 27.2 24.9 9.4 21.0 5.4



TABLE F14
SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

: sso2-oi : sso4-oi : SS04-02 : SSO<-DP : ssos-oi : ssos-02 i sso6-oi : SS06-02 : ssoe-oi :
PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

: i : i : i \ i i i
! B6RA01S04 ! 66RA01S07 ! 86RA01S08 1 66RA01DOB ! B6RAOIS09

! EH220 ! EH223 ! EH224 1 EH22S ', EH226

it i i ' i i : i
! B6RA01S10 ! 86RA01S11 1 B6RA01S12 i 86RA01S15 !

! EHS01 ! EH502 ! EH503 I EHS06 ... !

; i i : : : : : : :
DATE COLLECTED

UNITS

1,1,1-Trichloroethinc
2-Butinone
Acetone
Benzene
Cirbon DisuHide
Methylene Chloride
Tetrichloroethent
Toluene

i 04/30/86 ! 04/30/86 ! 04/30/66 ! 04/30/66 ! 04/30/86

: US/KG : UG/KG : UG/KG : UG/KG ; UG/KG

13 J 11 J 11 J 6.9 J 9.7 J
2t i ...... ______ ...... i ft i>t J ...... ————— ...... ĵ g j

0 ...... ...... ...... ............

! 04/30/86 i 04/30/86 i 04/30/86 I 05/01/86 !

1 UG/KG ! UG/KG ! U6/K6 ! !

4 01 .. . ... .....• T J —— —— ......

6 TJ 1 ... ...... ......,11 ll .... .- ......

6.6 J - —— - 6.4 3 1.4 J
21 i ...... ...... ....... i j
2 1 1 ...... TO 1 .......0 U — — — O.D J

Estimated Value



TABLE F14 (oont'd)
SUHHARV OF VOLATILE OR6ANIC COMPOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

1,1,1-Trichloroethanc
2-Butanone
Acttone
Benzine
Carbon DisuHide
Hithylini Chloride
Tetrachloroethent
Toluene

i SSOB-02

! 1

1 86RAOIS16

1 EH507

!

! 03/01/86

; US/KB

17 J

......

i SSOB-DP
: i
! 86RA01D16

! EH50B .

1
1

! 05/01/84

! US/KG

9.5

2.6 J

! SS09-01

! 1

1 B6RA01S17

! EHS09

1
1

! 03/01/86

: US/KG

0.49 J

2.7 J

2.0 J

! SS09-02

i 1

! 86RA01S1B

! EH5IO

!

! 05/01/86

! U6/K6

29

! SS10-01

! 1

I 86RA01S19

! EH511

i

! 05/01/86

i U6/K6

14 J

71

! SS 11-01

! 1

! B6RM1594

! EHS83

1

! 05/01/86

I U6/K6

10
1.9 i

I SS12-01

i 1

! 86RAOIS95

! EHSB4

!

i 05/01/86

! US/KB

B3000 JB

1BOOO B

2500 J

: ssi3-oi :
: i i
1 86RAOIS96 1

! EH5B5 !

I 1
1 1

i 05/01/66 !

i U6/K6 !

12000 JB
4200 B

610 JB

J = Estimated Value
B - Compound Detected in Lab Blank



f"

TABLE F15
SUMMARY OF SEHIVOLATILE ORGANIC COHPOUNO ANALYSES

SURFACE SOIL SAHPLES
SKINNER LANDFILL

PHASE

CRL LOS NUHBER

TRAFFIC REPORT NUHBER

DATE COLLECTED

UNITS

SS01-01

1

B6RA01S01

EH217

04/30/86

U6/K6

! SSOt-02

: i
! B6RAOIS02

! EH21B

1

i 04/30/86

i U6/K6

! SS02-01

: i
! 84RA01S03

! EH219

1

! 04/30/84

i U6/K6

! SS02-02

: i
! 86RAOIS04

! EH220

!

! 04/30/Bi

! U6/K6

! SS03-01

! 1

! 86RA01S05

! EH221

i

! 04/30/84

! U6/K6

1 SS03-02

: i
! 84RA01S04

! EH222

I

! 04/30/86

! U6/K6

: ssos-oi
! i

! B6RA01S09

! EH226

!

! 04/30/84

! U6/K6

: ssos-02
: i
! 66RA01S10

I EHS01

!

! 04/30/86

! U6/K6

! SS04-02

: i
! B4RA01S12

! EH503

!

! 05/01/66

! U6/K6

Hctnapninyitne
Anthr acini
Benzo(a)Anthracint
Benzo(a)Pyrim
BenzotblFluor anthem
8into(g,h,i)Ptrylent
Binzo(lc)Fluoranthini
Butylbeiuylphthalate
Chrysini
Di-n-Butylphthilitt
Di-n-Octylphthalate
Fluor anthene
HiKachlorobinzini
lndino(l,2,3-cd)Pyrini
N-Nitrosodiphinylaiini
Phenanthrene
Pyrini
bii(2-Ethylh(xyl)Phthalati

——— —— ———

760 J 210 J

650 J 140 J

600 J 120 J 1400 J

...... ...... 750 j
630 J 130 3 1260 J
— — 190 J

470
460

270

2BO

320

230

3
J

J

1

i

J

340 J
3100
5600
4600
1700 J

7000
4200

4000

1500 J

3100
3600
1500 i

120 J

220 J

170 J

100 J

T1U

4340

6170

5560

7900
23000

4200
B500
1740

J _-.-_. ......... .

J 550 J ———

J 500 J

350 J — —
j ...... ......

J ...... ......

490 J — —
j —— .. ii0 j

J » Estimated Value



TABLE F15 (oont'd)
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

PHASE

CRL LOS NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Actnaphthylini
Anthracini
BtnzotalAflthracinc
B«nzo(a)Pyrtni
Bcnzo(b)Fluoranthini
Btnzo(g,h,i)Ptrylini
BtnzotklFluoranthini
Butylbtntylphthaliti
Chrysinf
Di-n-Butylphthaliti
Di-n-Octylphthalate
Fluor anthcnt
Hiiachlorobinzinf
Indino(l,2|3-cd)Pyrini
N-Nitrosodiphenylaiint
Phtnanthrent
Pyrcne
bis(2-EthylhHyl)PhthaIati

! SS07-01 1 SS07-02 ! SSOB-02 1 SS08-OP ! SS10-01

1 1 i 1 1 1 1 1 1 1

! B6RA01SI3 ! B6RA01SI4 ! B6RA01S16 ! 86RA01D16 ! B6RA016I9

! EH504 ! EH505 i EH507 .' EHSOB* ! EH511

i : i : i
: os/01/86 : os/oi/B6 : 05/01/86 : 05/01/86 : 05/01/86
i U6/K6 i US/KG 1 U6/K6 ! US/KB ! U6/K6

——— ——— ——— ———

——— ——— ——— ——— 300 JVVV V

fOA 1 .... . __ ... ....... ....

10ft 1 Oft 1 ...... ...... ......iTV J 7U v ...... ...... ......

———— ———— ———— ———— ————

MA 1

1700 i 390 J 290 J 330 J 330 J

! SSI1-01

i 1

! 86RA01S94

! EHSB3

!

! 05/01/86

! UG/K6

———

250 J

600 J
510 )

330 J*rWV •

390 J

370 J

210 J
450 J

! SS12-OI

! 1

! B6RA01S95

! EH584

!

: M/oi /w
: UG/KG
——

90 1

110 J

100 J

BO J

120 1
110 J

V

150 J

i SS13-01 1

! 1 1

1 B6RA01S96 !

i EH565 !

1 |
1 1

: 05/01 /w :
: UG/KG :
——

40 J

100 J

60 J

60 J

———

50 J
70 J

Estimated Value



TABLE F16
SUHHARY OF PEST1CIDE/PCB CONFOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

PHASE

CRL L06 NUMBER
/

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aroclor-1254

SS07-01

1

66RA01S13

EH504

05/01/86

U6/K6

980

! SS07-02

! 1

! 8&RA01SU

! EH505

!

! 05/01/86

! U6/K6

980

1

1
!

!

',

I

1



TABTE F17
SUMMARY OF INOR6AN1C COMPOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Antiiony
Arsinic
Biriut
Birylliut
Cidiiut
Calciui
Chroiiui
Cobalt
Copper
Cyanide
Iron
Lead
lUgmiui
Manganese
Mercury
Nickel
Potassiui
Sodiui
Tin
Vanadiui
Zinc

! SSOl-01

i 1

! 66RA01S01

! HEJ101

!

i 04/30/86

! H6/K6

6580

84

79000
12
7.B
25

21300
86

"15600
1190

IB
1310
1020

IS
114

', 5501-02

: i
! B6RA01S02

'. HE J 102

1
1

! 04/30/66

! MS/KB

9040

9.1
96

73BOO
12
8.9
19

2S200
39

12600
1400

22
1390
903

21
79

! SS02-01

: i
! B6RA01S03

i HE J 103

1
1

'. 04/30/B6

1 MS/KB

7260

6
125

70500
13
7.3
25

21300
51

16000
2270

19
1120

15
94

! SS02-02

! 1

! B6RA01S04

i ME J 104

!

', 04/30/B6

'. H6/K6

9610

6.B
143
0.65

66700
13
12
25

26900
43

5B60
2760

26
1300
7B6

22
78

1 5S03-01

1 1

! 66RA01S05

i ME J 105

i

! 04/30/86

1 H6/K6

6040

93

20800
15
10
22

16900
61

7460
656

17
B6B

15
196

i 6603-02

; i
! 66RA01S06

i ME J 106

1
1

! 04/30/66

! H8/K6

6290

101

8950
11
U
17

20200
27

2380
1570

14
948

16
82

! SS04-01

', 1

i 86RA01S07

! HE] 107

!

! 04/30/86

', H6/K6

10700

74

13200
15
12
19

27300
19

4470
1090

21
1250

23
62

! SS04-02

i 1

', B6RA01SOB

! NEJ10B

1

! 04/30/86

! H6/K6

14700

53
0.7

34600
23
15
25

35800
6.6

8170
561

31
2400
753

26
76

! SS04-DP

! 1

! B6RA01D08

i HE1109

!

! 04/30/66

! H6/K6

' 14400

53
O.B9

18100
21
14
24

39400
7.1

8040
576

33
2020
698

24
81



TABU! P17 (oont'd)
SUMMARY OF INOR6AHIC COHPOUND ANALYSES

SURFACE SOIL SAMPLES
SKINNER LANDFILL

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Alutinui
Antiiony
Arunic
Bariui
Btrylliui
Cadiiui
Cilciui
Chroaiui
Cobalt
Copper
Cyinide
Iron
Lud
Hifntsiui
HiAginiM
Htrcury
Nicktl
Pottisiut
Sodiui
Tin
Vinidiui
Zinc

! SS05-OI

! 1

1 B6RA01S09

1 HEJIIO

!

! 04/30/86

1 MS/KB

7720

1.1
114

BSBOO
16
9.5
37

28500
464

15400
1360

19
1380
1290

17
124

! SS05-02

1 1

! B6RA01S10

! MENU

!

! 04/30/B6

i H6/K6

10000

7.2
113
0.63

B4600
26
9.3
25

25900
136

12900
1740

20
1740
DdaTDD

22
85

i 5S06-01

: i
1 86RA01S11

! HEJ112

1
I

! 03/01/86

! H6/K6

4820
22

80

960
16

68

54700
139
226
43

4810
515
VvQ

4.6
26

1 SS06-02

I 1

! B6RA01S12

! KEJII3

!

i 05/01/86

! H6/KB

5100
23

108

845
17

49

49100
72

45

5.4
4360

155
3.9
11

1 SS07-01

! 1

! 86RA01S13

1 HEJ114

1

! 05/01/64

! M6/K6

4770

6.6
460

11
122000

89
8.6

574
1.6

57200
1030
28400
2190

0.7
86
584

1800
14
9.3

10200

1 6S07-02

1 1

1 86RA01814

! HEJ113

1

! 05/01/86

1 MB/KB

11200

14
109

26600
28
10
41
0.84

33200
112
6530
1190

29
905
707

26
445

1 SSOB-01

t 1

! 66RA01S15

! MEJ116

I

! 05/01/86

1 KB/KB

7160

6.8
111

3320
11
10
18
1.8

22500
22

2230
1200

14
891

20
72

1 8508-02 !

1 1 !

! 86RA01S16 !

1 NEJ1I7 i

: ' :
! 05/01/B6 !

I MB/KB i

6640

7.4
78

95800
9.3
7.2
17

18300
17

15200
1150

15
929

1220

16
62

SS06-W !

l :
86RA01D16 !

HEJ11B !

!

05/01/66 !

MB/KB !

6640

6.6
84

65500
10
7.4
17

18200
14

13000
1200

15
913

1130

16
59



f
TABt£ F17 (ocnt'd)

SUMMARY OF INOR6ANIC COMPOUND ANALYSES
SURFACE SOIL SAMPLES
SKINNER LANDFILL

(

PHASE

CRL LOB NUMBER

TRAFFIC REPORT NUMBER

DATE COLLECTED

UNITS

Aluiinui
Antiiony
ni ••nib
Bar! ui
Birylliui
Cadiiui
Calciui
Chroiiui
Cobalt
Copper
Cyanide
Iron
Lead
Hagnesiui
Manganese
nercury
Nickel
Potasiiui
Sodiui
Tin
Vanadiui
Zinc

! SS09-01

! 1

! B6RA01S17

! HEJ119

!

! 05/01/86

1 H6/K6

2570

9,2

210000
It

16

10BOO
IS

45600
614

10
671
1990

8
108

! SS09-02

i 1

! B6RA01S18

! HE J 120

1

! 05/01/86

! N6/K6

2800

7

186000
6.7
4.1
12

12000
11

40000
561

7.9
634
1B90

8
47

: ssio-oi
i 1

! 86RA01S19

! HEJ121

!

! 05/01/B6

! H6/K6

7830

11
197
0.9

57600
13
9.7
39

61600
121
3640
1580

17
1180
070

20
329

1 SS10-02

! 1

! B6RA01S20

! HE J 122

!

! 05/01/86

! H6/KS

13100

15
109

8400
18
13
34

39700
22

4560
1030

30
1660
804

29
92

! SS11-01

! 1

! 86RA01S94

1 HEJ9B7

I
1

! 05/01/86

1 H6/K6

8020

73

88900
11
7,4
23

21000
31

19400
1020

16
1650
BTlTOO

IB
116

: 8812-01
1 1
! B6RAOIS95

! HEJ9B8

!

! 05/01/86

! H6/K6

9140

.7

112
0.66

24900
14
11
22

23300
25

3580
1040

16
1420

23
66

! 8813-01

: i
1 B6RA01S96

! HEJ9B9

!

! 05/01/86

1 H6/K6

7600

6.7
124
0.7

3980
11
12
16

17400
28

1620
2090

12
1120
1TOS<J7

21
63

1

1
1

!
I
1

1
1

1

:


